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IMPORTANT SAFETY NOTICE 


Appropriate service methods and proper repair procedures are essential 
for the safe, reliable operation of all motor vehicles as well as the personal 
safety of the individual doing the work. This Shop Manual provides gen- 
eral directions for accomplishing service and repair work with tested, 
effective techniques. Following them will help assure reliability. 


There are numerous variations: іп procedures, techniques; tools, апа” 
parts for servicing vehicles, as well as in the skill of the individual doing 
the work. This Manual cannot possibly anticipate all such variations and 
provide advice or cautions as to each. Accordingly, anyone who departs 
from the instructions provided in this Manual must first establish that he 
compromises neither his personal safety nor the vehicle integrity by his 
choice of methods, tools or parts. 


NOTES, CAUTIONS, AND WARNINGS 


As you read through the procedures, you will come across NOTES, CAU- 
TIONS, and WARNINGS. Each one is there for a specific purpose. NOTES 
give you added information that will help you to complete a particular 
procedure. CAUTIONS are given to prevent you from making an error that 
could damage the vehicle. WARNINGS remind you to be especially careful 
in those areas where carelessness can cause personal injury. The follow- 
ing list contains some general WARNINGS that you should follow when 
you work on a vehicle. 


e Always wear safety glasses for eye protection. 
e Use safety stands whenever. a procedure requires you to be under the vehicle. 


ө Be sure that the ignition switch is always in the OFF position, unless otherwise 
required by the procedure. 


ө Set the parking brake when working on the vehicle. If you have an automatic 
transmission, set itin PARK unless instructed otherwise for a specific operation. If you 
have a manual transmission, it should be in REVERSE (engine OFF) or NEUTRAL 
(engine ON) unless instructed otherwise for a specific operation. Place wood blocks 
(4" x 4" or larger) to the front and rear surfaces of the tires to provide further restraint 
from inadvertent vehicle movement. 


e Operate the engine only in a well-ventilated area to avoid the danger of carbon 
monoxide. 


© Keep yourself and your clothing away from moving parts, when the engine is running, 
especially the fan and belts. 


@ To prevent serious burns, avoid contact with hot metal parts such as the radiator, 
exhaust manifold, tail pipe, catalytic converter and muffler. 


Do not smoke while working on the vehicle. 


To avoid injury; always remove rings, watches, loose hanging jewelry, and loose 
clothing before beginning to work on a vehicle. Tie long hair securely behind the head. ` 


ө Keep hands and other objects clear of the radiator fan blades. Electric cooling fans 
can start to operate at any time by an increase in underhood temperatures, even 
though the ignition is in the OFF position. Therefore, care should be taken to ensure 
that the electric cooling fan is completely disconnected when working under the hood. 
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foreword... 


This 1989 Truck Shop Manual has been prepared to provide information covering normal Engine and related systems 
service repairs and maintenance for the 1989 Bronco, Econoline (E-150 through E-350), F-150 through F-350 Series and 
F-Super Duty Ford Trucks manufactured in the United States'and:Canada. Refer to the 1989 Engine/Emissions Diagnosis 
Manual for additional engine and emissions diagnosis information. 


Body, Chassis, Electrical, and Pre-Delivery, Maintenance and ің 5 ен сЕ. аге covered іп the 1989 Light 
Truck Body, Chassis and Electrical Shop Manual and the 1989 Truck Pre-Delivery Shop Manual. 


This manual is divided into Groups covering a general system. The basic part number for components 
covered in the Group is also included in parenthesis аНегчһе Group number. For example: | 


Cooling System Group 27 (8000) 
аа eee eee : ee cm „чам 
General System Covered Group Number Basic Part Number 

in Group for Cooling System 
Components 


Some components covered within a Group do not have the same basic part number. In these cases, more than 
one basic part number will appear on the Group index. For example: 


Gasoline Engines . Group 21 (6000 & 9000) 
—— ee I aJ 
General System | Basic Part Intake and 
Covered in Group Number for Exhaust Manifold 
Gasoline Basic Part 
Engine ; Number Only 
Components 


Within each Group, the information is further divided into smaller Sections. There is one Section for each 
component in the system, as well as a General Service Section in some Groups to cover procedures common to 
several Sections within the Group. In general, each Section contains the Description, Operation, Diagnosis and 
Testing, Removal and Installation and Disassembly and Assembly procedures for the component covered in the 
Section. Diagnosis Charts are also included in some Sections to help you systematically locate and correct 
problems encountered. In most cases, specifications are included at the end of each Section. 


To aid in locating specific items in this manual, use the Alphabetical Subject Index in the back of the manual, or 
the Group and Section Index on the following pages. 


As a further aid there is an index on the first page of each Group listing the Section title and Basic Part number for 
components covered within the Group. The first page of each Section contains an index to locate service 
operations covered in that section. This Group-Section breakdown is also indicated in the page number located 
at the top of each page. 


Example: 21-01-10 = (Group) 21 — (Section) 01 — (Page) 10 


The descriptions, testing procedures, and specifications in this manual were in effect at the time the manual was 
approved for printing. Ford Motor Company reserves the right to discontinue models at any time, or change 
specifications, design or testing procedures without notice and without incurring obligation. Any reference to 
brand names in this manual is intended merely as an example of the types of tools, lubricants, materials, etc. 
recommended for use. Equivalents if available may be used. The right is reserved to make changes at any time 


without notice. 


Ford Parts and Service Division 


Training and Publications Department 
©1988 Ford Motor Company 
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à 
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SECTION 20-00 Identification Codes 
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Vehicle Identification Number (VIN) ........ 20-00-1 
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GENERAL INFORMATION (Cont'd) 
Vehicie Safety Compliance Certification 
Label хонаа КЕР егей 20-00-1 
VEHICLE APPLICATION ..................... 20-00-1 


VEHICLE APPLICATION 


E-150 Through E-350, F-150 Through F-350, F-Super 
Duty, Series and Bronco Vehicles. 


GENERAL INFORMATION 


Vehicle Safety Compliance Certification 
Label 


The English Safety Compliance Certification Label is 
attached to the driver's door lock pillar (Figs. 1 and 2). 
The French Safety Compliance Certification Label is 
attached to the door latch edge on the passenger's side 
door (Fig. 1). The label contains the name of the 
manufacturer, the month and year of manufacture, the 
certification statement, and the Vehicle Identification 
Number. The label also contains Gross Vehicle Weight 
Rating and Gross Axle Weight Ratings, wheel and tire 
data, and information codes for additional vehicle data. 


Vehicle Identification Number (VIN) 


Refer to Fig. 3 


A seventeen digit combination of numbers and letters 
forms the Vehicle Identification Number (VIN). The VIN 
is stamped on a metal tab that is riveted to the 
instrument panel close to the windshield. The VIN 
number is viewable by looking through the front 
windshield on the driver's side. The VIN number is also 
ind on the Vehicle Safety Compliance Certification 

abel. 


By looking at the seventeen digit VIN number a 
variety of information about the vehicle can be 
determined. The first three digits identify the 


manufacturer and the vehicle make and type. The fourth 
digit determines the Gross Vehicle Weight Rating 
(GVWHR) Class and Brake System for Ford completed 
Trucks and MPV's. For Buses and Incompleted 
vehicles, the fourth digit determines the brake system 
only. Digits five, six and seven identify the model or line, 
series, chassis and cab or body type. The eighth digit 
points out the particular engine found in the vehicle. 
Digit nine is the VIN check digit. The tenth digit identifies 
the model year of a Ford—completed vehicle, or the 
model year of the incomplete vehicle, if sold by Ford as 
an incomplete vehicle. The eleventh digit determines 
the assembly plant. Digits twelve through seventeen 
make up the sequence serial and warranty number. 
Digit twelve uses the letter ''J'' until the production or 
sequence of 99,999 units (digits thirteen through 
seventeen) is reached. Letter ''J'' then becomes "K" 
for the next production sequence of vehicles. 


Refer to Fig. 3 to help in further explanation of the 
Vehicle Identification Number (VIN). 


Refer to the code definition portion of this Section for 
specific definitions of the numbers and letters of the 
Vehicle Identification Number (VIN). 


Build Date Stamp Locations 


The vehicle build date stamp is located as follows: On 
Bronco and Light Trucks (F-150—F-250—F-350) the 
vehicle build date is stamped on the front surface of the 
radiator support on the passengers side of the vehicle. 
On Econoline vehicles, (E-150—E-250—E-350) the 
build date is stamped on top of the radiator support. 
Following is a sample of the four digit number that 
indicates the month and day of build. 
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20-00-2 


Actual Date of Build 
Date Stamp on Vehicle 
January 24—0124 


October 21—1021 


Yellow ink is used for the date stamp. When the 
marking surface is painted the body color, the date 
stamp will be marked in red ink. Units from the Ontario 
Truck Plant (Code C) will be marked with silver ink. 


Vehicle Data 


The Vehicle Data appears on the Safety Compliance 
Certification Label on the second and third lines 
following the identification number. The code set (two 
numbers, or a number and letter) above COLOR identfy 
the exterior paint color (two sets of codes designated a 
two-tone). The letter and three digits under TYPE/ 


Identification Codes 


20-00-2 


G.V.W. designate the truck model within a series and 
the gross vehicle weight rating. The letters and/or 
numeral under BODY designate the interior trim, seat 
and body type. The transmission installed in the vehicle 
is identified under TRANS by an alphabetical code. A 
letter and a number or two numbers under AXLE identify 
the rear axle ratio (when required, a letter or number is 
also stamped after the rear axle code to identify the 
front axle). The letters and/or numerals under TAPE 
designate the external bodyside tape stripe. The spring 
usage codes for the vehicle is identified under SPRING. 


A two-digit number is stamped above D.S.O. to 
identify the district which ordered the vehicle. If the 
vehicle is built to special order(Domestic Special Order, 
Foreign Special Order, Limited Production Option, or 
other special order), the complete order number will 
also appear above D.S.O. The following charts list the 
various vehicle data codes. 


% 
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20-00-3 


identification Codes 


20-00-3 


SAFETY COMPLIANCE CERTIFICATION LABELS 


(UNITED STATES) 


-MFD. BY FORD MOTOR CO. IN U.S.A. 
DATE: 2/88 GVWR: 4900 18/2222 KG 
FRONT GAWR: 2684 LB REAR GAWR: 3750 LB 
1217 KG 1700KG ` 
P195/75R15SL + P195/75R15SL 
15x6 0 JK 15х60 JK 
AT 35 PSI COLD AT 35 PSI COLD 


WITH 
TIRES 
RIMS 


WITH 
TIRES 
RIMS 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR VEHICLE SAFETY 


STANDARDS IN EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE 


VEHICLE IDENTIFICATION NO. 
1FTBF15G5 КІ А00000 55 
EXTERIOR PAINT COLORS 050 

we | түрЕ Gvw | Booy | TRANS | AXLE | ТАРЕ | SPRING 


TYPE 
(QUEBEC)  . . 


TRUCK 7 


FABR. AUX E-U PAR LA FORD MOTOR СО. 
DATE: PNBV: 
PNBE AV PNBE AR 
AVEC 
«PNEUS» 
«JANTES» 
A A 


LB/PO* A FROID LB/PO* A FROID 


CE VEHICULE EST CONFORME A TOUTES LES NORMES FEDERALES DE SECURITE 
DES У.А. EN VIGUEUR A LA DATE DE FABR. INIQUEE CI-DESSUS. 


N* D'IDENT. ; 


DU VEH. [ 

TYPE 1 

COULEUR . N* COMM SPEC 
EMPATT | ТҮРЕ/РВУ | CARR | TRANSM | PONT | BANDE | RESSORT 


= 


FOR VEHICLES MFD IN U SA FOR QUEBEC CANADA 


DECAL APPLIED TO ALI 
CANADIAN BUILT UNITS AND 
ALL US А BUILT UNITS SOLD 

IN CANADA 


FIG. 1 Typical Truck Safety Compliance Certification 


COMPLETE VEHICLES 


(CANADA) 


MFD. BY FORD MOTOR CO. OF CANADA LTD. 
DATE: GVWR: 


FRONT GAWR: 


REAR GAWR: 


WITH 
' TIRES 
RIMS 
AT PSI COLD AT PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR VEHICLE SAFETY 
STANDARDS IN EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE 
VEH. IDENT. NO. 
UTILIZE SAME TYPE DATA | 
ASUSA 
EXTERIOR PAINT COLORS DSO 
WB | TYPE GVW | BODY | TRANS | AXLE | ТАРЕ [SPRING 


MADE IN CANADA 


(QUEBEC) 


WITH 
TIRES 
RIMS 


TYPE 


FABR. PAR FORD DU CANADA LIMITEE 
DATE: PNBV: 
PNBE AVANT: PNBE ARRIERE: 
i AVEC 
«РМЕЧ5» 


«JANTES» 


A 1В/РО? А FROID A LBO? A FROID 


CE VEHICULE EST CONFORME A TOUTES LES NORMES FEDERALES DE SECURITE 
DES VA EN VIGUEUR A LA DATE DE FABR. INIQUEE CI-DESSUS. 
DU VEH. 


COULEUR : N° COMM SPEC 
EMPATT | TYPE/PBV | CARR | TRANSM | PONT [BANDE TRESSORT 


MADE IN CANADA 


N* D'IDENT 


FOR VEHICLES MFD IN CANADA FOR QUEBEC, CANADA 


INCOMPLETE VEHICLES 


THE INCOMPLETE VEHICLE RATING DECAL IS INSTALLED ON THE DRIVER S DOOR 
LOCK PILLAR IN PLACE OF THE SAFETY COMPLIANCE CERTIFICATION LABEL 


INCOMPLETE VEHICLE MANUFACTURED BY 


GVWR: 3020 LB/1369 KG 


VEHICLE IDENTIFICATION NUMBER — 1FTBF25G5 KLA00000 


48 DSO 
TAPE ISPRING 2029 


EXTERIOR PAINT COLORS 91 
WB ТҮРЕ Gvw | BODY TRANS 
133 F270 AB4 F 


AXLE 


38 B 1988 


CY2666-2F 


Labels and Vehicle Rating Decal 
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_20-00-4 | О | Identification Codes — ' 00. 7 220-004. 


tm MFD. BY FORD MOTOR Co. IN U. 5. А. 
DATE: 2/88” GWR: 7700 LB/3492 KG 


| FRONT GAWR: 302018 . -~ :· | REAR GAWR::5300 LB: 
oe | WITH 2404KG Te M 
о LT 235/85R 16D TIRES - LT.235/85R 160 ` > E 
EO эмек. RIMS |1 с 2. 
| wAT44PSICOLD > > . | | AT 65 PSI COLBe 
су т 51 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR VEHICLE | | 
$АЕЕТҮ. STANDARDS IN EFFECT ON THE DATE OF НМЕ SHOWN ABOVE - 


VEHICLE IDENTIFICATION NO. 
x 4FTBF25G 5 KLAOO000 
> 1 S 


а) (b) () @ (9 (0 @ Mm 
TYPE TRUCK 
SPRING | 


2029) 
(а)(5)(сХа)); 


(T) Name and Location of Manufacturer (2 vehicle Identification Number ` (8). мове Code and GVW 
m E ME (a) World Manufacturer Identifier қоған o bT 
© Date of Manufacture .. E (р) Brake System and Gross Vehicle ^ =: - ' D . Interior Trim, Seat апа: Body ab.Type 
(3) ` Front Gross Axle Weight Ratings i in Pounds ох гоо Ke and MPVS. ч (©) “Transmission Code 
22 (LB) and Kilograms:(KG) "ANM E duse RR 
12001. 7 2. Buses and Incomplete Vehicles, the (9... . Rear Axle Code ; 
Q от Тие Size | : ` ' fourth digit determines the brake’ re 
2 | | system (only). Front Axle Code if so Equipped. 
. . Rim Size | .'' (c) Model or Line, Series, Chassis, Cab or | 
@ | EF | | š Body Type | | | (2) District/Special Order Codes | 
(0 Front Tre Coia Ps | | : 5 2. | ©) - External Body Tape Stripe Code - 
© | e nied ai | ашы Ç: зь sum (f) Model Year (Fur Стр Trucks and (3) _ Suspension Identification Codes PT. 
E | MPVS) . е 240717 A (a) Aux/Opt. Usage Code.(Front) ~ 
Rear Gross Axle Weight Rating in Pounds (g) Assembly Plant Code | . к (р) Front Spring Code 
222 (18) and Kilograms (KG). . (A) Sequence Number | Er .. . (с) Aux./Opt. Usage Code (Rear), 
š | "EL. ; ү : a Rear Spring | Code 
(9) _ Rear Tire Size -> 0 cw) + fP Type Vehicle IET 
: Ее | CE : | Front Axle Accessory Reserve Capacity in 
Rim Size i uve | _ «+ (4). Exterior Paint Codes (two sets of figures D БО ry | p : 
@) | | | designates a two-tone) E n 
Rear Tire.Cold PSI. ` MRNA DR | ivi 
"M ADAE E 05). “Міһееіраве in Inches €» ас) Reserve Capacity in | 
— | ' CW1017-2W 
FIG. 2 Typical Truck .Safety Compliance Certification Label 
š 
-——| 5. 1 - _ ж 2407 - | | +, DAVE GRAHAM INC. 2012 
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20-00-5 identification Codes 20-00-5 
— r I. eg eT аты 


SAMPLE VIN NUMBER 
F25G 5GKAO0000 1 


dii Hui i- 


@ Position 1, 2 and 3 — Manufacturer, Make and Type © Position 10 — Model Year (Ford-completed vehicles) 


(World Manufacturer Identifier) 


Q Position 4 — Brakes System/GVWR Class for Ford- 
completed Trucks and MPV's For Buses and 
Incomplete Vehicles, Brake System (only) 


Q Position 5, 6 and 7 — Model or Line, Series, Chassis, 
Cab or Body Type 


@ Position 8 — Engine Type 
© Position 9 — Check Digit 


@ Position 11 — Assembly Plant 


Q Position 12 — Constant "A" until sequence number of 99,999 
is reached, then changes to a constant "B" 
2 and so on 


@ Position 13 through 17 — Sequence number — begins at 
00001 


CY2376-2H 


FIG. 3 Vehicle Identification Number (VIN) ? 


Vehicle Identification Number (VIN) Codes 


E 


WORLD MANUFACTURER IDENTIFIER 
(VIN POSITIONS 1, 2 AND 3) 


1FT|BF25G5 K LA00001 


"ун сөж” [Mawhcue —— — — — — — [| me [We ы — — — — — — -— ] 
A Ford Motor Company USA — U | Fora |MutPuposePassemgerVehde (MV, — — — | 

1FD 
Ford Motor Company, USA 
7-18 [Fo Motor Company, USA — — — | Fe |е 
aM | Ford Motor Company of Canada td | foa PPV 
Ford Motor Company of Canada, Ltd 
7-20 | Ford Motor Company of Canada, ud — | Ford | incomplete vende — — —  — — 
77288 | поа Мою Company or Canada ud — | Fwd [es x =< o= C | 
жЕ | Ford Motor Company of Canada, Lid | Ford | Motor Vehicle Equipment wihout Engne/Powertam (Gider) | 
зоғ [For Motor Company of Mexco — — | Fora | Incomplete Vehicle (WV) 


Q 
8 
3 
I 
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2000-6. > | Identification Codes з 0000 7 $7 ^ 2000-6 


BRAKE SYSTEM AND GVWR CLASS FOR TRUCKS AND МРУЅ — | 
BRAKE SYSTEM (ONLY) FOR BUSES AND INCOMPLETE VEHICLES — и... 
алы бр (ММ РОБОМ А) 0, 
1FT[BJF25G5KLA00001 = C. Dil 


| Not greater than 3,000 po 


E cum eie unds `` 
[ "mak — | — OmeB | зои — 4.000 pounds = ; 
| ^. Hydraulic: | 2 Clssc. + | .4001-- 5,000 pounds — .. | 
| ^. ClassD | 5,001 - 6,000 pounds 
|» ClassE 0 . 6,001 — 7,000 pounds ` 
|. Hydraulic | . ' Class Е | 7,001 — 8,000 pounds . 
ee. ok -8,001 — 8,500 pounds Ж 
. Hydraulic ` : 


Xr 8,501 — 9000 pounds ` 

__ ак. j _ - | 9,001 — 10,000 pounds” .- 
|. Hmc ` | 3 [ 10001— 14,000 pounds. 

ШЕГЕН 14,001 — 16,000 pounds 

| | 16,001 — 19,500 pounds 


e. 
H 
m m 
^f. 
- I “ 
= ~ 
E 
£C s 
` 
š ^ 
= T 
а 
` e 
+ 1542, 
е .7 
же A — S 
~ -. 
e “ . 
è MS | 
N - 
5 “ 
. А 
4. i м. 
`. 
F КЧ 
» E 
æ- 27 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


20-00-7 identification Codes 20-00-7 


a 


MODEL OR LINE, SERIES, CHASSIS, CAB OR BODY TYPE ` 
(VIN POSITIONS 5, 6, AND 7) 


1FTB | F25 | G5KLA00001 


[Wi code | um | Sees [ChassisType Cab or Body Type vehicle Type © 


Club Wagon XL Club Wagon MPV 
Club Wagon XL Club Wagon MPV or Bus @ 
Club Wagon XL Super Wagon MPV or Bus @ 
Memo: One of the following optional exterior nameplates (indicating different trim levels) may also be affixed to the vehicle іп addition to the Club Wagon XL 


nameplate: 


@XLT @No Nameplate (Trim credit option-deletes XL trim components) @ Excludes School Bus 


Truck or IV 


Econoline Cargo Van — Regular Van/Super Van 
Econoline Cargo Van — Regular Van/Super Van Truck or IV 
Econoline Cargo Van — Regular Van/Super Van Truck or IV 


Econoline Commercial Cutaway IV 
Econoline RV Cutaway IV 
Econoline Commercial Basic (Stripped) Chassis IV 
Econoline RV Basic (Stripped) Chassis IV 


“MPV” means Multi-Purpose Vehicle. "IV" means Incomplete Vehicle. “Truck” means Complete Vehicle. 

Memo: For а! Econoline except Basic (Stripped) Chassis, the optional exterior nameplate “XL” (indicating trim level) may also be affixed to the vehicle in addition 
to the Econoline nameplate. 

Note: All 1988 model Commercial and RV Basic (Stripped) Chassis incomplete vehicles are designated by a “IFC” or “2FC” World Manfacturer Identifier (WMI) 

code. The RV Basic (Stripped) Chassis is available only on a Special Order Basis. 


Memo: One of the following optional exterior nameplates (indicating higher trim levels) may also be affixed to the vehicle in addition to the Bronco nameplate: 
e XLT © Eddie Bauer 


F-Series Pickup — Regular Cab/Super Cab 
F-Series Pickup — Regular Cab/Super Cab 
F-Series Pickup — Regular Cab/Super Cab 
F-Series Pickup — Regular Cab/Super Cab 
F-Series Pickup — Regular Cab/Crew Cab 
F-Series Regular Cab (Chassis Cab) 
F-Series Pickup — Regular Cab/Crew Cab 
F-Series Regular Cab (Chassis Cab) 
F-Series Regular Cab (Chassis Cab) 
F-Series RV Basic Stnpped Chassis 
F-Series Commercial Basic Stripped Chassis 


(D “MPV” means Multi-Purpose Passenger Vehicle. "IV" means Incomplete Vehicle. 

Memo: One of the following optional exterior nameplates (indicating higher trim levels) may also be affixed to the vehicle in addition to the F-Series nameplates: 
@ XL © XLT Lariat € Explorer (excluding Crew Cab and Chassis Cab) . 

Note: Special Order (DSO) units will be coded with the appropriate series VIN codes listed above. 


CY2379-2H 
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20-00-8 identification Codes 20-00-8 
а 2-22 CSI NT SI UO I RI ST i SR ы A . VU Sa, 


ENGINE TYPE, DISPLACEMENT, CYLINDERS, 
FUEL TYPE; AND MANUFACTURER 
(VIN POSITION 8) 


Gasoline 
Gasoline 


CHECK DIGIT FOR ALL VEHICLES ASSEMBLY PLANT CODES 
(VIN POSITION 9) (VIN POSITION 11) 


1FTBF25G г. арман 


СҮ2381-ІН 


VEHICLE MODEL YEAR 
FOR FORD-COMPLETED VEHICLES 
(VIN POSITION 10) 


1FTBF25G5/K| LA00001 


PRODUCTION SEQUENCE NUMBER 
(VIN POSITIONS 12 THROUGH 17) 


1FTBF25G5KL 


CY2382-1H 


: SEQUENCE NUMBER 


A 00001 — A 99,000 
B 00001 — B 99,999 
and so on. 


CY2384-1H 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


20-00-9 identification Codes 20-00-9 


EXTERIOR PAINT COLOR CODES 
BRONCO, F-150 — F-250 — F-350 — F-SUPER DUTY 
MFD. BY FORD MOTOR CO. IN U.S.A. 


DATE: GVWR: 
FRONT GAWR: REAR GAWR: 
WITH WITH 
TIRES TIRES 
RIMS RIMS 
АТ PSI COLD AT PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


VEHICLE IDENTIFICATION NO. 


TYPE — TRUCK 


EXTERIOR PAINT COLORS DSO 
WB | TYPE GVW! BODY | TRANS | ‘AXLE | TAPE | SPRING 
133 F252 LG4 F 342 B 2D29 


F-150 — F-350 AND F-SUPER DUTY 
EXTERIOR PAINT COLOR CODES 


m 
2 
o 
2 
о 

BE 

| 
о 
5 
v 
> 
о 
о 
r 
о 
> 
о 
о 
О 
т 
Ф 


С 


-— 


о оз 
£t 
ge 


e 


moke Metallic 


Light Smoke Metallic Smoke Metallic 


тн 
7N | Dark Shadow Blue Metalic — — — — — — | 
White 
Desert Tan Metallic 

2 


Dark Chestnut Metallic 


7H 
7N 


Bright Regatta Blue Metallic 
ark Shadow Blue Metallic 


Desert Tan Metallic 
Light Chestnut 

Alpine Green Metallic 
Dark Chestnut Metallic 


9Т 


= | = 
e š 
eic 
3i3 
О|0 
$E 
= 
3/2 
e 


Fiberglass Roof Colors 


Desert Tan 


"HE 
о | о 
5| 


z 
i 
z 
o 
o 
a 
о 
п 
о 
о 
© 
o 
z 
9 
> 
mi 
5 
o 
m 
> 
5 


CY2668-2F 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


20-00-10 


Identification Codes 


EXTERIOR PAINT COLOR CODES 
E-150 — E-250 — E-350 


MFD BY FORD MOTOR CO INUSA 


DATE GVWR  LB/ KG 
FRONT GAWR LB REAR GAWR LB 


KG WITH KG WITH 
TIRES TIRES 
RIMS RIMS 
AT PSI COLD AT PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 


MANUFACTURE SHOWN ABOVE 


VEHICLE IDENTIFICATION NO 
EXTERIOR PAINT COLORS 050 
мв | type GvwT Booy | trans | AXLE | ТАРЕ | SPRING 


138 E112 EY T 16 B 2C2D 


E-150 — E-350 


| Code | 
әм | 
[S O N _ 
NNNM ee, 
ae ae 


r SSCS 


[Pme —— S 


NOTE: Two sets of codes indicate two-tone paint 


20-00-10 


CY2794-2D 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


20-00-11 


Identification Codes 


ТҮРЕ — GROSS VEHICLE WEIGHT (GVW) CODES 
BRONCO, F-150 — Ғ-250 — F-350 — F-SUPER DUTY 


DATE: 
FRONT GAWR: 


AT PSI COLD 


TYPE — TRUCK 
7N 9M 


MFD. BY FORD MOTOR CO. IN U.S.A. 


VEHICLE IDENTIFICATION NO. 


EXTERIOR PAINT COLORS 
WB I TYPE GVW! BODY | TRANS 


GVWR: 
REAR GAWR: 


WITH 

TIRES 

RIMS 

AT PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 


MANUFACTURE SHOWN ABOVE 


F-Super Duty 
(4x2) 


OSO 
AXLE ! TAPE | SPRING 


WITH 
TIRES 
RIMS 


F36 
F38 
F38 
W36 
F47 


eo 


20-00-11 


137, 161 
137, 161 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


20-00-12 


identification Codes 


20-00-12 


TYPE — GROSS VEHICLE WEIGHT (GVW) CODES 
E-150 — E-250 — E-350 
MFD. BY FORD MOTOR CO. IN U.S.A. 


DATE: 
FRONT GAWR: LB 
KG 


AT PSI COLD 


GVWR: LB/ KG 
REAR GAWR: LB 


KG 


AT PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


VEHICLE IDENTIFICATION NO. 


EXTERIOR PAINT COLORS 
WB i TYPE GVW! BODY 


E-150 Conventional 
E-250 Conventional 


E-150 Super Cargo 


E-250 Conventional Cargo 


E-250 Super Cargo 


E-350 Conventional Cargo 


E-350 Super Cargo 


— 


DSO 


TRANS | AXLE | TAPE | SPRING 


16 B 2029 


E-350 REGULAR CUTAWAY VANS 


SR: Single Rear Wheels 
ОН: Dual Rear Wheels 


E-350 COMMERCIAL CUTAWAY VANS 


SR: Single Rear Wheels 
DR: Dual Rear Wheels 


E-350 STRIPPED CHASSIS VAN 


E-350 Stripped Chassis Van 


SR: Single Rear Wheels 
DR: Dual Rear Wheels 


E-350 COMMERCIAL CUTAWAY STRIPPED CHASSIS 


E-350 Commercial Cutaway 
Stripped Chassis 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


20-00-13 


LIGHT TRUCK 


F-SERIES ONLY 
CAB/BACK OF CAB 


Identification Codes 


BODY CODES 
BRONCO, LIGHT TRUCK, 
(F-150 — F-250 — F-350 — F-SUPER DUTY) 
МҒО. BY FORD MOTOR CO. IN U.S.A. 
DATE: GVWR: 
FRONT GAWR: REAR GAWR: 
WITH WITH 
, TIRES TIRES 
RIMS RIMS 
AT PSI COLD AT PSI COLD 
THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 


VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


VEHICLE IDENTIFICATION NO. 


TYPE — TRUCK 


1D 7A 
EXTERIOR PAINT COLORS oso 
WB [ТҮРЕ СУМ | BODY | TRANS Г AXLE | ТАРЕ | SPRING 


133 F252 LG4 F 342 B 2029 


BRONCO AND F-SERIES 


aptains Chair 


20-00-13 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


20-00-14 


identification Codes 


BODY CODES 
E-150 — E-250 — E-350 


MFD. BY FORD MOTOR CO. IN U.S.A. 


DATE: GVWR: 18/ KG 
FRONT GAWR: LB REAR GAWR: LB 


KG 


AT PSI COLD 


VEHICLE IDENTIFICATION NO. 


TYPE TRUCK 
1G 9N 


EXTERIOR PAINT COLORS 
WB I TYPE GVW І BODY 
138 


SEAT TRIM AND STYLE 


[co [trim [туре 
[ E ww — [Bee — — | 
к [oem Гаки - 


e 


Captain Chairs 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDAROS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


pee 


TAPE 


DSO 
SPRING 
2C2D 


TRIM COLOR 


20-00-14 


CY2780-2E 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


20-00-15 identification Codes 20-00-15 


5 


TRANSMISSION CODES 
BRONCO, E-150 — E-250 — E-350, 
F-150 — F-250 — F-350 — F-SUPER DUTY 
MFD. BY FORD MOTOR CO. IN U.S.A. 


DATE: GVWR: 
FRONT GAWR: REAR GAWR: 
WITH WITH 
TIRES TIRES 
RIMS RIMS 
AT PSI COLD AT PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


VEHICLE IDENTIFICATION NO 


TYPE — TRUCK 
7N 9M 

EXTERIOR PAINT COLORS DSO 
WB | TYPE GVW! BODY | TRANS AXLE | TAPE SPRING 
133 Fa (4 [F] 342 в 2029 


E-150 — Е-250 — Е-350 


Automatic — C6 
Automatic 4-Speed AOD 

Automatic — E40D 

Manual — 5-Speed Overdrive (M5OD) 

Manual — 5-Speed HD Overdrive (MSOD-HD) 


AOD 
Manual — 5-Speed Overdrive (М5ОО) 
Manual — 5-Speed HD Overdnve (М5ОО-НО) 
Manual — 4-Speed 


F-150 — F-250 — Ғ-350 


Automatic — C6 
Automatic — AOD 

Automatic — E4OD 

Manual — 4-Speed 

Manual — 5-Speed Close Ratio 
Manual — 5-Speed Overdnve (M5OD) 

Manual — 5-Speed HD Overdrive (M5OD-HD) 


CY2390-2H 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


20-00-16 


identification Codes 20-00-16 


AXLE CODES 
BRONCO, F-150 — F-250 — F-350 — F-SUPER DUTY 
MFD. BY FORD MOTOR CO. IN U.S.A. 


DATE: GVWR: 
FRONT GAWR: REAR GAWR: 


AT PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


VEHICLE IDENTIFICATION NO. 


TYPE-TRUCK 
7N 9M 

EXTERIOR PAINT COLORS 05О 
WB ТҮРЕ GVW | BODY TRANS AXLE | TAPE SPRING 
133 F252 104 F 252] B 2029 


FRONT AXLE CODES (Not Applicable On E-150 — Е-250 — Е-350) 


Bronco and F-150 — F-250 — F-350 


Code Description 
2 Front Axle Limited Slip 


CY2671-2F 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


20-00-17 


Е-150 — Е-250 — E-350 REGULAR REAR AXLE 


identification Codes 


AXLE CODES 
E-150 — E-250 — E-350 


МҒО. BY FORD MOTOR CO. IN U.S.A. 


DATE: GVWR: LB/ KG 
FRONT GAWR: LB REAR GAWR: LB 
KG WITH KG WITH 
TIRES | TIRES 
RIMS RIMS 
AT PS! COLD АТ PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


VEHICLE IDENTIFICATION NO. 


TYPE TRUCK | 


10 7A 


EXTERIOR PAINT COLORS 
WB | TYPE GVW | BODY TRANS 
138 E112 EY T 


DSO 
AXLE TAPE 1 SPRING 
B 2C20 


20-00-17 


E-150 — E-250 — E-350 LIMITED SLIP REAR AXLE 


I 
ню | xs | 80 


CY2781-2D 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


20-00-18 


DATE: 
FRONT GAWR: 


AT PSI COLD 


VEHICLE IDENTIFICATION NO. 


TYPE-TRUCK 
7N 9M 
EXTERIOR PAINT COLORS 


133 F252 LG4 


BRONCO EXTERNAL TUTONE BODY TAPE STRIPE CODES 


Light Regatta Blue/Bnght Regatta Blue 
Light Chestnut Tan/Light Desert Tan 
Medium Charcoal/Red Orange 


Light Desert Tan — Paint Stripe with Medium 
Tan/Dark Tan — Tape Break Stripe 


F-150 — F-350 EXTERNAL BODY TAPE STRIPE CODES 
XL SRW STYLESIDE SOLID PAINT (PAINT STRIPE) 
LESS CHAMFER STRIPES 


Identification Codes 


MFD. BY FORD MOTOR CO. IN U.S.A. 


GVWR: 
REAR GAWR: 


AT PS} COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


WB | ТҮРЕ Gw | BODY | TRANS | AXLE | ТАРЕ [~SPRING 


EXTERNAL BODY TAPE STRIPE CODES 
BRONCO, E-150 — E-250 — E-350, F-150 — F-250 — 
Ғ-350 — F-SUPER DUTY 


WITH 
TIRES 
RIMS 


DSO 


342 ШП 2029 


Ғ-150 — Ғ-350 ALL TUTONES (TAPE) 
REGULAR AND VICTORIA TUTONES (TAPE) 


[Code | Tape Stripe 


Light Regatta Blue/Bright Regatta Blue 
Light Chestnut/Light Desert Tan 


Medium Charcoal/Red Orange 


+ 


CY2672-2F 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


20-00-18 


20-00-19 identification Codes 


SUSPENSION — SPRING IDENTIFICATION CODES 
BRONCO, F-150 — F-250 — F-350 — F-SUPER DUTY 


MFD. BY FORD MOTOR CO. IN U.S.A. 


DATE. GVWR. 
FRONT GAWR. REAR GAWR. 
WITH WITH 
TIRES TIRES 
RIMS RIMS 
AT PSI COLD AT PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


VEHICLE IDENTIFICATION NO. 

EXTERIOR PAINT COLORS DSO 
МВ | TYPE GVW! BODY | TRANS | AXLE | TAPE | SPRING 
133 F252 LG4 F 342 B 


Aux /Opt Usage Code (Front) 
Front Spring Code ES 
Aux /Opt Usage Code (Rear) 


Rear Spring Code 


TYPE TRUCK 
7N 9M 


BRONCO SPRING IDENTIFICATION CODES 


Aux./Opt. Usage Code (Front) — Not Applicable — Aux./Opt. Usage Code (Rear) — Not Applicable 
FRONT SPRING CODES — BRONCO REAR SPRING CODES — BRONCO 


Part Number | Code | Part Number 
EOTA-5310-BC ЕЗТА-5560-АМА 


3 


EOTA-5310-GC 


20-00-19 


F-150 — F-250 — F-350 — F-SUPER DUTY 
AUX./OPT. FRONT SPRING USAGE CODE 


Maximum Front GAWR Package 


EOTA-5310-UC 
ЕОТА-5310-УВ 


Ғ-150 — Ғ-250 — Ғ-350 — F-SUPER DUTY 
FRONT SPRING CODES 


| Code | PartNumber — — — 
| A | EOTAS310-AC || 
| B |EOTASSIOBC | | 
D | 
Е | 


В | 
| Ga | 


| G | EOTAS3I0-GC 0 
н | E3TA-5310-XA 


E3TA-5310-AAA 


БЕН 

М | 

| N | ESTS-5310-BA  —— | 
| R | ЕбТА-5210-ВА 

| S | ESTAS310-SA_ | 
| U | EOTAS310-UC — — | 
ENSE 
NE QE 
ИГ 
_ 5 | 
Г-ДЕН 
ЖЕСЕМ 
| 9 | 


F-150 — F-250 — F-350 — F-SUPER DUTY 
AUX./OPT. REAR SPRING USAGE CODE 


Heavy Duty Rear Suspension 
Package 


900# — F-350 — F-Super 
Duty 


F53 — F59 


X 


Heavy Duty Front Suspension 
Package w 


F-150 — F-250 — F-350 — F-SUPER DUTY 
REAR SPRING CODE 


[Code | Part Number 
СА EATASSEOSA 7 
[D | EBTASSEONA — ^ 
5560-YA 

— 
ЖЕСЕ 
— а 
ЖЕГЕ 
00 


E9TD-5560-CA 
7 
|. 8 | ЕВТА-5А975-А — | 
| 9 | E4TA-5560-HA 


CY2673-2E 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


20-00-20 


E-150 — E-250 — E350 
AUX/OPT. FRONT SPRING USAGE CODE 


Front Spnng 3,850/4,200 # GAWR 
Rating 


Identification Codes 


SUSPENSION-SPRING IDENTIFICATION CODES 
E-150 — E-250 — E-350 
MFD. BY FORD MOTOR CO. IN U.S.A. 


DATE: GVWR: LB/ KG 
FRONT GAWR: LB REAR GAWR. LB 
KG KG 
WITH WITH 
TIRES TIRES 
RIMS RIMS 
AT PSI COLD AT PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


VEHICLE IDENTIFICATION NO. 


TYPE TRUCK | 


10 ТА 
EXTERIOR PAINT COLORS | 050 
WB i TYPE GVW! BODY | TRANS | AXLE | TAPE | SPRING 


138 E112 EY 


Aux /Opt Usage Code (Front) 
Front Spnng Code 
Aux /Opt Usage Code (Rear) 
Rear Spnng Code 


E-150 — E-250 — E350 
FRONT SPRING CODES 


D5UA-5310-MA 
L D5UA-5310-RA 
5UA-5310-SA 


UA-5310-UA 
5UA-5310-VA 
5UA-5310-ALB 
UA-5310-AMB 
А-5310-АНВ 


UA-5310-AUB 
ТА-5310-НА 


о 


| 
сл 


о 


| 
с 


e 


T 
Y 


JE 
5 


HEIDE 


: 
: 


9 


° 
z 


M 
e 
СИК 
БЕК 
_ 
ЖЕЛЕ 


20-00-20 


E-150 — E-250 — E-350 
AUX/OPT. REAR SPRING USAGE CODES 


Part Number 
F D5UA-5310-HB Heavy Duty Rear Spnngs | 
D5UA-5310-JB Handling Package 
D5UA-5310-KA 
[DSUASSICKA — ^ | Q Laco. E-250 — E-350 
J D5UA-5310-LB REAR SPRING CODES 


C 
[Ems |. 
ТА-5560-КА 

Y 


D9TA-5560-JA 


% 


2 


CY2782-2E 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


20-00-21 


Identification Codes 20-00-21 


DISTRICT SALES OFFICE (DSO) AND 
WHEELBASE (WB) CODES 
BRONCO, E-150 — E-250 — Е-350, 
F-150 — Ғ-250 — F-350 — F-SUPER DUTY 
MFD. BY FORD MOTOR CO. IN U.S.A. 


DATE: GVWR: 
FRONT GAWR: REAR GAWR: 
WITH WITH 
TIRES TIRES 
RIMS RIMS 
AT PSI COLD AT PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR | 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


VEHICLE IDENTIFICATION NO. 


TYPE-TRUCK 
7N 9M Al 
EXTERIOR PAINT COLORS DSO 
WB TYPE GVW | BODY TRANS AXLE TAPE SPRING 
133! F252 LG4 F 342 B 2029 


DSO — FSO — PTO (DOMESTIC, FOREIGN АМО SPECIAL ORDER) 


The D.S.O. space will show a two-digit code number of the district which 
ordered the unit (see chart below). This code will appear on all units — 
domestic or export. If unit is built on a D.S.O., F.S.O., P.T.O. (special 
orders), the complete order number is under the D.S.O. spacer after 


the district code number. 


| Wheelbase (inches) — || Code | бш |) Code | District (- 


Boston 
Buffalo 
New York 
Pittsburgh 
Philadelphia 
Washington 
Atlanta 
Charlotte 
Memphis 
Jacksonville 
New Orleans 
Louisville 
Chicago 
Cleveland 
Milwaukee 
indianapolis 
Cincinnati 
Detroit 


E-150 — E-250 — E-350 (Econoline 
and Ciub Wagon) 


138 


В8 Great Lakes 
11 Export 


Dallas 

Kansas City 

Omaha 

St. Louis 

Houston 

Twin Cities 

Los Angeles 

San Jose 

Seattle 

Phoenix 

Denver 

Government 

Home Office Reserve 
American Red Cross 
Recreation Vehicles 
Body Company 
Transportation Sérvices 
Export 

Special 


CY2392-2H 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


‚21-01-41 


GASOLINE 
ENGINES | 


(6000 & 9000) 


SECTION TITLE — | PAGE SECTION TITLE ` БЕРЕ PAGE 
‚ GENERAL GASOLINE ENGINE SERVICE ...... “21-01-51  . 7.51. (460 CID) EFI V-8 ENGINES .....:......21-24-1 `. 
4.9L (300. CID) SIX-CYLINDER ENGINE ....... 21-11-1 | АКЕ 
5.0L EFI (302 CID) V-8 AND 5.8L EFI (351 ' 

CID) W-V-8 ENGINES ..... TEE 221-21-1 


SECTION 21-01 General Gasoline Engine Service | 


SUBJECT. | | | 7: PAGE SUBJECT P i ы 2% |^ — *, PAGE 
CLEANING AND INSPECTION ` MEE DIAGNOSIS AND TESTING PII ы 
Сата: uve ran ае a a SU tees 21-01-20 Camshaft End Play ........... ЖТТ ... 21-01-8 
' Connecting Rods ...... s dumis TOTUM Su oct 21-01-22 Camshaft Lobe Lift .................. vee. 21-01-7 
Crankcase Ventilation System ............ 21-01-18 Compression Test ....... Pius ein rud 22. 21-01-4 
Crankshaft uuu suy n ERG н VLC . 21-01-21 . Core Plugs ..... EE ОООО .21-01-9 
Crankshaft Vibration Damper and , E ^ Cup-TyDe ..........:...... 2d tee gece 21201210 
Sleeve ...... UE TP. uds io be wee ane 21-01-21 Expansion-Type ...... ан о адын 22... 21-01-10 
. Cylinder Block ............ See ee ee . 21-01-23 Crankshaft End Play ....... bane ee haa 21-01-9 - 
Cylinder Heads ....................... .. 21-01-18 . Crankshaft Rear Oil Seal ............... .. 21-01-11 
. Cylinder Head Flatness "P ES 21-01-18 Crankshaft Rear Oil Seal—One-Piece ...... 21-01-10 
Exhaust Manifolds ......... sole ce E ap a as 21-01-20 : Dynamic Valve Train Analysis............... 21-01-7 
Fiywheel ees ua exe ТТГ 21-01-21 . Valve Train. Analysis: Mixes nasi “aves 2101-7 
Automatic Transmission ........... P 21-01-21 EGR Valve .........-.. hon IFTE „....21-01-9 
Manual-Shift Transmission .............. 21-01-21 Engine Oil Leaks ........................ 21-01-3 
Hydraulic Valve Tappets ....:............. 21-01-20 Flywheel Clutch Face Runout—Manual- shift С NS. 
Intake Manifold(s) ....................... 21-01-20 Transmission -......................... -. 21-01-9 
Main and Connecting Rod Bearing ...... `.. 21-01-22 Flywheel Ring Gear—Manual- Shift Чу м д9 
Oil Рап ........ P E Т” 21-01-23 Transmission ......:............:..... 21-01-12 
<ОПГРатр:-> вы ые йыш е ат ТТІ 21-01-23 . Flywheel Runout—Automatic FEMME IM ee 
PCV System, Hoses and Tubes— | | ^ Transmission :.....:.. — а. 21-01-9 
СІБАП 125 сысы eos ous ЖҮГЕРІ . 21-01-18 Hydraulic Valve Tappet .......... 1.2......:21-01-5 
Pistons, Pins and Rings ........... ТТ 21-01-22 . PCV -Valve Replacement ................. 21-01-12 
Push Rods ........................... .. 21-01-18 * Positive Closed-Type Crankcase Ventilation. AME 
Timing Chain and Sprockets ............. 21-01-20 System noel ep ca Ca ed nel e pass eet ae 21-01-4 
‘Timing Gears ............. di Ra S iba Scat 21-01-21 Static Engine Off Valve Train Analysis Ж te. a 
' Valve Face Runout ............. ore ee 21-01-19 (Rocker Arm Cover Removed) .......:... 21-01:6 ` 
Valve Rocker Arm ...................... 21-01-18 Timing Chain Deflection ......... чле tetas 21-01-8 ` 
Valve Rocker Arm Covers ............... 21-01-18 Timing Gear Backlash :.......... 2:21..... 21-01-8 
Valve Seat Runout ...................... 21-01-18 LUBRICATION 0 AEN SELLAM MT 
Valve Seat Width ........... ташы КЫ de 21-01-19 Gasoline Engines ...... ОРИ. . 21-01-2 
Valve Spring Pressure ............... ‚.... 21-01-19 . OVERHAUL | йе Ue 4222. . 
Valve Spring Squareness ......... ‚..-.... 21-01-20 Camshaft Repair ........................ 21-01-13 
Valve Stem Clearance .......:........... 21-01-19 Crankshaft ©...... Gaertner uu bes .... 21-01-13 
NAINGS MU ps TUE „..... 21-01-19 Refinishing Journals. Eum азы eu Ела 21-01-14 
DESCRIPTION dbi уш Block ....... Же "-— ae G 21-01-16: 
. Vehicle and Engine Identification eee eee жебеді 21-01-2 Шы Cylinder Walls. dg c Wee '. 21501-16 | 


.DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 
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VEHICLE APPLICATION 


All Light Truck Vehicles. 


‘DESCRIPTION 


All gasoline’ engines covered 


systems and appropriate exhaust emission controls. 
The emission. control systems are covered in detail їп 


the Engine/Emissions Diagnosis* manual апа in 
Section 10-02, Maintenance. 
This Section covers tests, adjustments, ` repair 


procedures, cleaning and inspections common to most 


.gasoline engines. When performing tests, adjustments, 


and repairs, it is essential to follow the procedures and 


specifications provided.: Specifications are listed at the 


end of each pertinent engine section. 


Emission Calibration Label 


Refer to Fig. 1. 


“Тһе emission calibration number label is located on ihe 
“ІН side door. or LH door post pillar. It identifies the 
engine calibration number, ше cnong code number and 


revision level. 


Thėse numbers are used to determine if parts are 
unique to specific engines. 


NOTE: It is imperative that the engine. codes and the 


` calibration: number be used when СВЕТЕ parts or 


making inquiries about the engine. 


Vehicle and Engine. Identification | 
Vehicle identification, the location’ of the vehicle 


` rating and data plates and ‘engine code information is 


fully covered in Section 20-00, Identification Codes. For 
specific and exact engine identification, a decal label 
(Fig. 2) is located on the door post pillar near the VIN 


number. On vehicles over 6000 GVWR: the label is on 


the same-engine component as the- Vehicle Emission 


. Certification Information (VECI) Decal: Refer to Fig. 38. 


CALIBRATION 
ÉTALONNAGE 
` CALIBRACIÓN . 


8-76A-ROO- 


B 4 
M E 
` ` 
. 
- ^ 
> . 


EKE Ene ABY 


/A10693-1A 


. FIG: 1 Emission Calibration Label ` ` 


| in this manual 
incorporate positive closed-type crankcase ventilation 


Always refer to this label when replacement parts are 
required or when checking engine calibrations. Engine 


"parts often differ within a CID family. Verification of 


identification codes will ensure that the proper parts are - 
obtained. The codes contain all pertinent information 
relating to dates, optional equipment and revisions. The 
Ford Master Parts Catalog contains a. complete listing of 
the codes and their арса 


‘LUBRICATION 


Gasoline Engines | 
General 


By law, vehicles are equipped with air pollution 
control systems. To maintain these systems, use of a- 
high quality motor oil is essential. Motorcraft Motor Oil 
or equivalent oils are formulated to meet .these 
requirements. Other brands, if used, must. meet Ford 
performance specification ESE- M2C153-D (API 
Category SG). 


© Motor oils formulated for API service sa provide 


increased oxidation stability and improved anti-wear 


performance relative to oils which meet the minimum 


,requirements for API service category SE. These oils 


also provide protection against engine deposits, rust 
and corrosion. Oils meeting API service Category SG 
may be used'where API Service Categories SE, SD or 
SC are recommended. 


Refer to Section 10-02, Maintenance for engine oil 
and oil filter change recommended maintenance 
schedule. | 


Oil Viscosity 


. Select the viscosity that most ЕТТ matches the 
expected temperature range of vehicle operation. Refer 
to Specifications. 


Oil Filter 


Proper oil filtration is as essential as good motor oil. 
The two-stage filtering action of.a Motorcraft oil filter 
has been shown by tests to be more effective than 


ordinary filters. Use Motorcraft oil filters or one which 


meets the Ford specifications (Section 50-03 


Е Lubrication Charts and Lubricant. Spec cans. 


Check Engine Oil Level 


Use the dipstick to check the oil level. it should be 
between the ADD and FULL marks on the. dipstick or 


ыш the SAFE area on the dipstick (if 50: equipped). 


*Can be purchased as a separate item. 
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BASE | 
DISPLACEMENT 
VEHICLE APPLICATION 
INERTIA WEIGHT 

AXLE RATIO 


A — AIR/CONDITIONING 


.B — NON AIR/CONDITIONING 


C — INDUSTRIAL & MARINE 
D — EXPORT 
E — OVER 6000 LBS/NON THERM 


F — THERMACTOR WITHOUT A/C 


G — A/C OR NON A/C ENGINES 
H — POWER STEERING 
J — THERMACTOR WITH A/C 


21-01-3 


MA « 
оо-аоском-о D 
m 2 


| (O O — O; (n Q N — O 
xu zomooe> 

| »vzzrovzzr 
xSCAWXEC 


с>. 
4718/84 


= 


ENGINE ` 
BUILD `. 
DATE 


. DENOTES PLANT SOURCED TO PRODUCE ENGINES : 
D — DEARBORN ENGINE PLANT . 
C1 — CLEVELAND ENGINE PLT 1 
C2 — CLEVELAND ENGINE PLT2 | 

‚ W! — WINDSOR ENGINE PLT1 . 
. W2 — WINDSOR ENGINE PLT 2 


FIG. 2 Engine Identification ` 


Add oil of specified quality only. Refer to Pre-Delivery 
manual Section: 50-03, Lubrication Charts and Lubricant 
Specifications. 


Engine Oil. Change 
“4. Apply parking brake and. block wheels. 


2. Bring engine to normal operating temperature and 
|. «turn off. ` 


3. Remove oil drain plug and drain 'engine oil. 


4. Clean oil drain plug and inspect. gasket. Replace 
. gasket if damaged. 


5. Verify that gasket. is properly located. Correct as 
x required. ` 


6. Install oil drain plug and giten to specification. 


NOTE: If the oil filter is not to be changed; remove the 
oil filler cap and fill the crankcase with the жаа 
amount, type and grade of oll. 


Install the oil filler cap. Start the engine and inspect for 
oil leak(s). Correct as required. | 


Engine Oil Filter Change 
1. BDisposable-type oil filter change: 
А. Remove oil filter and discard. 


В. Clean the gasket sealing surface at the: 


cylinder block or adapter.: 


C. Coat the gasket on the filter with a light film of 
. oil. Screw the filter onto. the adapter or cylinder 
block until the gasket. contacts the sealing 
surface; then, , advance it an additional 1/2 
turn. — 


Remove the oil filler cap and fill. the ee with 
the specified amount Шері to specifications), type, and 
grade of oil. | I 


! 


004500 5% _ ү Ы ыты 


|| S 


К — THERMACTOR A/C OR NON A/C 
L — OVER 6000 LBS/THERM. 


_A — USED TO INDICATE INITIAL RELEASE 


CALIB & REVISION LEVEL 
A — USED TO INDICATE INITIAL RELEASE 


INITIAL TIMING 
(PLANT OPTION) ° ,. 


A8713-28 


Install the oil filler cap.. Start the engine and inspect 
for oil leak(s). Correct as required. 


Check Engine Mountings 


Occasionally, the engine mountings should be 
visually checked. If the vehicle is operated on rough 


terrain, this check should be made frequently. If the - 


mounting bolts are loose, tighten them to specifications, 
refer to appropriate engine Section. If the insulators are 
cracked or frayed, replace them. | 


DIAGNOSIS AND TESTING 


Engine Oil Leaks 


When diagnosing engine oil TE it is important that ` 
the source of the leak be positively identified before any 
repairs are made. The following. procedure has been 
found to be very effective. 


` To perform oil leak diagnosis, use Rotunda Leak 
Tester 112-00001 and: Gas Engine Oil M 112- 00005 
or equivalent (Fig. 3). 


ELM Clean engine with a suitable BONG to remove all 


traces of oil. 


2. Drain engine oil НИКЕҢЕ ` and refill with 
recommended oil pre-mixed with Fluorescent Oil 
Additive 112-00005. Use a minimum 14ml (1/2. 
fluid ounce) to a maximum 29.57ml (one fluid 
ounce) of fluorescent additive to all engines. If oil is 
not pre-mixed, fluorescent additive must be added 

to crankcase first. 


43. . Run engine, for 30 minutes with | “occasional 


increase in RPM to raise oil pressure. Stop engine 
and inspect all seal and gasket areas for leaks 
using | Rotunda Blacklight Oil Leak Detector 112- 
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With Transmission and Flywheel Removed. 
_ Rear crankshaft seal. | 
. Rear main bearing cap parting. line. 
Rear main bearing cap end seals. 
Flywheel mounting bolt holes. | 


Qo O. . D 


‘Rear cup plugs and/or pipe plugs at the end of 
. oil passages. | 


Oil leaks at crimped seams in sheet metal 
. parts.and cracks in cast or stamped parts сап 
be detected when pressurizing the crankcase. 


_ BLACKLIGHT 4 Positive Closed- -Type Crankcase Ventilation 
DETECTOR | | E | System - | 

; 2-00001 ; | 

А 112-00005 | А malfunctioning’ closed crankcase ventilation system 


may be indicated бу a loping or rough engine idle. Do 
. not attempt to compensate for this idle condition by 
disconnecting the crankcase ventilation system and 
making carburetor adjustments. Removal of the 
crankcase ventilation system from the engine will 
‘adversely affect the fuel economy and engine 
ventilation resulting in shorter engine life. To 
determine whether the loping or rough idle condition is 
| caused by a malfunctioning crankcase ventilation 
FIG. 3 Blacklight Leak Detector Ж. system, refer to Emission System testing and diagnosis 
| in the Engine/Emissions Diagnosis* manual. 


A10198-1B 


00001 or equivalent. A clear bright yellow ‹ or 
' orange area will identify leak. Compression Test | 
_ 4. If necessary, pressurize main oil gallery system to ^ Perform the following procedure on all engines La | 


-locate leaks due to improperly sealed, loose or : checking compression: 
. cocked plugs. If flywheel bolts leak oil, look for | 


sealer on threads. - 1. Ensure the crankcase.oil is of the correct viscosity. 
: | poc E Ensure that the battery is fully charged. Operate 
5. . Service all leaks as required. . 25 the engine for a minimum of 30 minutes at 1200 
Inspect the following areas for oil-leakage: ~ Е rpm, or until the engine is at normal operating 
iE n 9 = ee | 9 қаға . ‘temperature. Turn the: ignition switch to OFF, then - 
Under Hood Е um T uH remove all spark plugs. х 
. a. -Rocker cover gasket. - & ^ з.» “£ 23 Сее throttle body (5.0L and 4.9L EFI) plates in 
b. Cylinder front cover gasket | | ne Wigesopsnisposipon 
Pu 6 manifold gaskets. | З. Install a compression gauge into the: No. 1 ayinde 
| 24. Crank the engine (with the ignition switch OFF) at 
.d. Front and rear ihtake manifold end seals. ` . . least five pumping strokes and record the highest 
e. Cylinder head gasket. к» аза E reading indicated. Note the approximate number of ` 
| compression strokes required to onlay the highest 
Me Rubber. grommets. | | reading. 
9 Fuel pump seal and/or. mounting gasket. 5. Repeat the check on each cylinder cranking the 
h. Distributor O- -ring. . | АМЕ > engine approximately the: same number of 
i. Oil level indicator. (dipstick) tube connection. POIBDIPSSIOD NES. 
j. Oil pressure sending unit. ` - | МОУ Test Conclusion | 
к. Cup plugs and/or г pipe plugs at the > end of oil - The indicated compression pressures are considered 
| passages.  . . normal if the lowest reading cylinder is within 75 percent `: 
| | Ж ." Ofthe highest. Refer to the quick reference chart (Fig. 4) | 
Under Engine—With Vehicle on Hoist A | for pressure limits between cylinders. Variations 


exceeding 75 percent imply an improperly seated valve 

a. Oll pan gasket. n | “ог worn or broken piston rings. If one cylinder reads low, 

b. Front and'rear oil pan end seals. j . Squirt approximately one tablespoon of engine oil on top 
Е Cylinder front cover gasket. | of the pistons in the low. reading cylinders. Repeat 
d 
е 
f 


COPIE 0л pressure check on these: cylinders. 
_. Front crankshaft. seal. 


: | ЛЕ compression improves considerably, the 
Oil filter seal and/or р gasket. -> © piston rings are at fault. 


Oil cooler mounting gasket and/or cover plate | b. If compression does not improve, valves. are 
: gasket. е - E Sticking or seating poorly. u 
| u | *Can be purchased as a aia item. 
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923 (134) 
937 (136) 
‚951 (138) 
965 (140) 
979 (142) 


992 (144) 


1006 (146) 
1020 (148) 
1034 (150) 
1048 (152) 
1061 (154) 
1075 (156) 
1089 (158) 
1103 (160) 
1116 (162) 


1130 (164) . 


1144 (166) 
1158 (168) 


697 (101) 
703 (102) 
717 (104) 
723 (105) 


737 (107) © 
744(108) ^ ; 
758 (110) | 

765 (111) - 


779 (113) 


786 (114) | 


792 (115) 
806 (117) 
813 (118) 


827 (120) - 
` 834 (121) 


848 (123) 
854 (124) 
868 (126) 


1199 | (174) 


21213 (176) 


1227 (178) 
1241 (180) 
1254 (182) 
1268 (184) 
1282 (186) 
1296 (188) 
1310 (190) 
1323 (192) 
1337 (194) 
1351 (196) 


. "1365 (198) 


1379 (200) 


1392 (202) 


1406 (204) 
1420 (206) 


1434 (208) | 


) 

ҚК ) 
972 (141) 

) 

) 
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903 (131) 


910 (132) 


917 (133) 


930 (130 
„ 937 (136) 


951 (138 
- 965 (140 


979 (142 


: 992 (144 


. 999 (145) 
1013 (147) 
1020 (148) 


` 1034 (150) 


1041 (151) 
1054 (153) 
1061 (154) 
1075 (156) 


1475 214) 


1489 (216). 


1503 (218) 


1530 (222) 


1544 (224) 
1558 (226). 


1572 (228) 


21585 (230) ` 
1599 (232) 


1613 (234) 


2271627 (236) ` 
221641 (238). 


1654 (240) 
1668 (242) 


1696 (246) . 
. 1709 (248): 


( 
( 
( 

1516 (220) | 
( 
( ` 1158 
( 


2521103 (160) 
7.1116 (162) 
) 


1123 (163 


. 1137 (165) 


1144 (166) — — 
68) . 
1165 (169) 


(1 
| > 
1179 (171) ` 
1185 (172) . ` 
1199 (174) | 
-1206 (175) 
‚ 1220 (177) 

( 

( 

( 


1227 (178) 


11241 (180) 
1247 (181) 
‚ 1261 (183) - 


1268 (184) 
1282 (186) ` 


(126) | 
с 9972 (170) |. 875 (127) 5221447 (210) 
1185 (172) 889 (129) 1461 (212) 


( 
( 
1682 (244) .. 
( 
( 
( 


1082 (157). | 82309). 2 © ` 1289 (187) 
1089 (158) "e | 


22 СА1005-28 


FIG. 4 Quick Reference Compression Pressure Limit Chart ` ` 


c. If two adjacent cylinders indicate low 
compression pressures and squirting oil on the 
pistons does not increase the compression, 
the cause may be a cylinder head gasket leak 


between the cylinders. Engine ой and/or - 


coolant in the сүз could result. from this 
problem. 


Example 


After checking the compression pressures їп all 
cylinders, the highest reading .obtained was 965 kPa 


(140 psi) and the lowest pressure reading was 689 kPa 


(100 psi). By locating 965 (140) in the Maximum column 
itis seen that the lowest allowable pressure listed in the 
Minimum column is 723 kPa (105 psi). Since the lowest 
cylinder reading was 689 kPa (100 psi), the engine is 
not within specifications and the compression is not 
considered satisfactory. | 


Hydraulic Valve Tappet. 


Hydraulic tappet noise may.be caused by any of the - 


following: 

Excessive collapsed tappet gap.. 

Sticking tappet plunger. . 

Tappet check valve not functioning properly. 
Air in lubrication system. 

 Leakdown rate too. rapid. . 


OM OT e. ЧУ IS oS 


Excessive valve guide wear. ` 


Excessive tappet дар may be caused by loose rocker 
arm fulcrum bolts, incorrect initial adjustment, or wear of 
tappet face, push rod, rocker arm, rocker arm fulcrum or 
valve tip. With tappet collapsed, check gap between 
valve tip and rocker arm to determine if any other valve 
train parts are damaged, worn, or out of adjustment. 


A sticking tappet plunger may be caused by dirt, 
chips, or varnish inside the tappet. Correct this condition 


b? disassembling the tappet and removing. the dirt, 
chips or varnish causing the condition. ' 


A tappet check valve that iS not ‘functional’ may be 
caused by an obstruction. (dirt ог chips) preventing it - 
from closing when the cam lobe is lifting the tappet, or it 


may be caused by a broken check valve spring. 


` Air bubbles in the lubrication system. will prevent the 


tappet from supporting the valve spring load and may 


be caused by too high or too low ап. oil level in the oil- 
pan, or by air being drawn into the system through a 
hole, crack, or leaking gasket on the oil pump рв | 
tube. i 


If the leakdown time is bélow the špecified time for 
used tappets, noisy operation may result. If no other 
cause for noisy tappets can be found; the leakdown rate 
should be checked and any outside the: Ба 
should be replaced. | 


 Assembled tappets can be tested with Hydraulic 
Tappet Leakdown Tester TOOL-6500-E or equivalent to 
check the leakdown rate. Тһе leakdown rate 
specification is the time in seconds for the plunger. to 
move a specified distance of its travel while under .a 
22.68 kg (50-Ib) load. Test the tappets as follows: 


1. Disassemble and clean the tappet to remove all B 
traces of engine oil. ; | 


NOTE: Do not mix parts from different s Parts are 
select-fitted and are not interchangeable. 


Tappets. cannot be checked with engine ‘oil in 
them. Only the testing fluid can be. used. 


2. Place the tappet in the tester, with the plunger 
facing upward. Pour hydraulic tappet tester fluid 
into the cup until the tappet assembly is immersed. | 
The fluid can be purchased from the manufacturer . 
of the tester. Using kerosene or any ошер пше will .— : 
not provide an accurate test., 


3. Place the 7.938mm (5/16- inch) steel. ball l'orovided 
. with the tester into the. plunger cap (Fig.. 5). 
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HYDRAULIC 
TAPPET 
LEAKDOWN 

TESTER . 
TOOL-6500-E 


A9249-1C ` 


FIG.:5 Placing Steel Ball in Valve Tappet Plunger - 


24. Adjust the length of the ram (Fig. 6) so that the . 


pointer is 1.588 (1/16 inch) below the starting mark 


when the ram contacts the tappet plunger. This 


adjustment will facilitate timing as the pointer . 


. passes the Start Timing. mark. 
Use the center mark on the pointer scale as the 


Stop Timing point instead of the original Stop. | 


Timing mark at the top of the scale. 


Work the tappet plunger up and down until the 
tappet fills with fluid and all traces of air bubbles 


Е һауе disappeared... 


Allow the ram and weight to force the tappet 
` plunger, downward. Measure the exact time it takes 
for the pointer to travel from the Start Timing to the 
' Stop Timing marks of the’ tester. 


. A tappet that is satisfactory must have a leakdown 


rate. (time in seconds) within the minimum and 
, maximum limits specified. in the applicable engine 
Section. | 


if the tappet is not within specifications, replace it 


with a new tappet. It is not. necessary. to 


disassemble and clean new tappets before testing, 


because the oil contained in new -tappets is test 


fluid. 


| Remove the. fluid from the cup and bleed the fluid 


from the tappet by working the. plunger up. and 
down. This step will aid in depressing the tappet 
plungers. when checking the valve clearance. 


Static Engine Off Valve Train Analysis 
| (Rocker. Arm Cover Removed) 


Rocker Arm Cover Removal 


2. 


Зх 
4. 


Remove air cleaner. 


‘Disconnect and remove any hoses, wires, spark 
plug leads and components that would interfere 
‘with the removal of the rocker arm cover. | 


Remove the rocker arm cover bolts. . 


Remove. the rocker arm cover. 


Valve Train Analysis 


Check for damaged and/or Savery worn parts and 


for correct assembly. Ensure use of correct parts by 


proceeding, as follows, with the static engine analysis. 


21. Rocker Arm Assemblies—individually Mounted: 
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ADJUSTING NUT 


HYDRAULIC TAPPET 
LEAKDOWN TESTER 
(TOOL - 6500-Е) - 


A9250-1A. 


"FIG. 6 Adjusting the Ram Length ` 


a. Check for loose mounting stud and nut or bolt. 


b. Check for plugged oil feed in the rocker arm: 


Push Rods: | 
Check for bent push rods. 


Valve Spring Assembly—With с or Without Damper | 
Spring: | 


-Check for broken or damaged: s. 


Ж Retainer and i cR two-piece and one-piece 
` retainers: | 


Check for proper séaiinis of T оп. valve stem 
and in retainer. 


Positive Rotator апа. Keys: 


Check for: proper seating of Keven on valve stem in 
the positive rotator. . | 


. . Valves and Oylinder Head 


a. ` Check the . cylinder need ‘gasket for proper 
installation. : 


b. Check. for “ТО oil drain Баск holes. j^ 
Check for worn or damaged valve tips. 


d. Check for missing or damaged valve stem о! 
“seals. - | 


e. Check collapsed tappet gap—hydraulic tappet 
applications. 


f. Check installed spring height. i 


Overhead Cam Follower Arm and Lash Adjuster 
Assemblies: 


Check for broken or severely worn parts. . | 


Check for "soft" lash adjuster. with hand pressure 
on rocker arm (arm on base circle .of camshaft). 


` Camshaft—Overhiead Camshaft Applications: ` 


"Check for plugged oil feed. 
b. Check: for correct cam lift. 


. Static checks (engine off) are to be made on 
the engine prior to the following dynamic 
` procedure. 
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CUP SHAPED 
ADAPTER 
TOOL-6565-AB 
. (USE WITH BALL- 
END PUSH RODS) 


. DIAL INDICATOR 
D78P-4201-G 


BE SURE TO PLACE ` 
INDICATOR TIP 
IN CENTER OF 
PUSH ROD SOCKET 


DIAL INDICATOR 
. BRACKETRY = 
- D78P-4201:F 


SOLID TAPPÉT TYPE 


PUSH ROD A10080-1A 


FIG. 7 Typical Camshaft Lobe Lift Hydraulic Tappet— 
| V-8 Engines . P т 


Dynamic Valve Train. Analysis 
Valve Train Analysis 


CAUTION: Do not perform dynamic analysis on . 


overhead camshaft engines because of oil splash. 


Start the engine and while running at idle check for 
proper operation of all parts. Check the following items: 


1. Rocker Arm Assemblies—Individually Mounted: 
a. Check for plugged oil feed in rocker arm. ` 


. Af insufficient oiling is suspected, accelerate the 
engine to 1200 RPM +100 RPM with the transmission in 
NEUTRAL and the engine at normal operating 
temperature. Oil should spurt from the rocker. arm oil 
holes, liberally oiling valve tips and rocker arms. With 
the rocker arm cover off, oil splash should overshoot 
rocker arm. If oiling is insufficient for this condition to 
occur, check oil .passages for blockage. | 
2. Push Rods: 0 И 
~~ а. Check for bent push rods. 

b. Check for proper. rotation of push rods. 
3. Positive Rotator and Keys: | 

Check for proper operation of positive rotator. 
4. Valves and Cylinder Head: 

a. Check for plugged oil drain back holes. 


. b. -Check for missing or damaged valve stem oil 
seals or for guide mounted oil seals. | 


Rocker Arm Cover Installation 


1. Remove old gasket from cover. If necessary, 
. scrape both the rocker arm cover. rail on the 
- cylinder head and the gasket flange on the cover 

to remove all traces of the old. gasket. 
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DIAL INDICATOR 
D78-4201-G ^6 


` CUP SHAPED ` 
ADAPTER TOOL- 


FIG. 8 Typical Camshaft Lobe Lift—4.9L (300 CID) I-6 
` Engines EC 


2.. Install a new gasket and replace the cover on the | 
= engine. | l =. | = 


3. Install the rocker arm cover bolts. Tighten in 


sequence to specification in the specific engine | 
. Section in this manual. : ET NE 
4. Connect all hoses, wires, spark plug. leads, and 
components. i . 4 105 B 75052 


Camshaft Lobe Lift 


Check the lift.of each lobe.in consecutive order and 
make a note of the readings. E f 


1. Remove the fresh air inlet tube and the air cleaner. 
Remove the heater hose and crankcase ventilation 
hoses. Remove valve rocker’ arm cover(s).. 


2. 4.9L uses Stamped Rocker arm (same as 5.0L). 
On 4.9L, 5.0L (302 CID) V-8, 5.8L (351 CID) W-V-8, 
and 7.5L (460 CID) V-8 engines, remove the 
fulcrum bolts, fulcrum seat and rocker. arm; - 


3. Ensure the push rod.is in the valve tappet socket. 

Install Dial Indicator D78P-4201-G or equivalent, 
- and Dial Indicator -Bracketry D78P-4201-F ог 
. equivalent, . so .that ‘the actuating point. of the 
indicator is in the push rod socket or.the Cup 
Shaped Adapter TOOL-6565-AB or equivalent, is 
оп the end of the push rod and in the same plane 

: as the push rod movement (Fig. 7 or 8). : 


` 4. Disconnect the brown lead (I terminal) and the red 


and: blue leads (S terminal) at the starter relay. 
 |nstall an auxiliary starter -switch between the 

battery and S terminals of the starter relay. Crank 
.. the engine with the ignition switch in OFF. 


Turn the crankshaft over until the tappet is on the 
base circle of the camshaft lobe. At this point, the 
push rod will be in its lowest position. = ` 


5. Zero the dial indicator. Continue to rotate the 
crankshaft slowly. until the push rod is in the fully. 
raised position. oe | 

6. Compare the total lift recorded on the indicator | 
with specification listed in the specific engine . 

,, Section. | % 5 = 

7. To check the accuracy of the original indicator 

- reading, continue to rotate the crankshaft until the 
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` DIAL INDICATOR 


BRACKETRY-D78P-4201-F DIAL INDICATOR 


D78P-4201-G 


С» 


А9789- 1B | 


S - Ú 
REFERENCE POINT © 


` A10088-1A 


| FIG. 10 Checking Timing Chain Deflection 


“indicator reads zero. If the lift on any lobe is below 
specified wear limits listed in the applicable engine 
 séction, the’ camshaft and the: valve tappet 
I operating on the: worn lobe(s) must be replaced. 


8. Remove the dial indicator and E starter 
| „switch: | 


с On 4.9L (300 CID) 1-6, 5.0L (302 CID) V-8, 5.8L 
' (351 CID) W-V-8, and 7. 5L (460 CID) V-8, install 
` "the rocker arm, fulcrum seat and fulcrum bolts. 
Check the valve clearance. Refer to applicable 

. , engine section. “Adjust if required, as outlined. 


9. Install the. valve. rocker arm cover(s) and the air 
| cleaner. 


: Camshaft End Play 


Оп. all 6 апа 8 cylinder engines: prying against the 


Cams eos ‘sprocket: with the valve train load on the 
camshaft can break or damagé the sprocket. Therefore, 
. the rocker arm adjusting nuts must be backed off, or the 
rocker arm and 'shaft assembly must be loosened 

ишсен to` Tree the camshaft. After checking the 
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the cylinder block’ (Fig. 11). 


TIMING =. 


4% 


‘DIAL INDICATOR 
BRACKETRY-D78P-4201-F. . 


DIAL INDICATOR 


D78P-4201-G /A9799-1A 


FIG. 11 Checking Timing Gear Backlash 


camshaft end play, check the valve clearance: Adjust if | 
required, а5: outlined. | | 


Push. the camshaft: toward the rear of the engine. 


Install Dial Indicator D78P-4201-G or equivalent, and 


Dial Indicator Bracketry- D78P-4201-F or equivalent, so ` 


that the indicator point bears -on.the camshaft sprocket 


attaching screw (Fig. 9). Zero the dial indicator. Position 


` a lárge screwdriver between the camshaft gear and the 


block. Pull the camshaft forward and release it... 
Compare the dial indicator reading with the 
specifications listed at the end of the ed engine 
section. | 


If end play is excessive, check the spacer ior correct 


installation prior. to .rémoval. If the spacer is. correctly 


installed, replace the thrust plate. 


Remove the dial indicator- and bracketry. 


Timing Chain Deflection | 


21. Rotate the crankshaft counterclockwise (as viewed 


. from the front) to take up the slack on TS LH Side 
of the chain. | | 


2. Establish a reference point on the" block and 


measure from this point to the chain: (Fig. 10). 


sd. Rotate the crankshaft in the opposite direction to 


' take up the slack on the RH side of the chain: 
Force the LH side of the chain out with the fingers 
and measure the distance between the reference 
point and the chain. Timing chain deflection is the 
difference between the two measurements. 


If the deflection exceeds specifications listed in the 


applicable engine Section, replace the timing chain - 


and sprockets. 


Timing Gear Backlash 


Install Dial Indicator D78P-4201-G or equivalent, and.. 
Dial Indicator Bracketry D78P-4201-F or equivalent, on ` 
Check the. backlash 
between the camshaft gear and the crankshaft gear 
with a dial indicator at six equally spaced teeth. Hold the 
gear firmly against the block while making the check. 
Refer to specifications: in the applicable engine Section 
for backlash wear limits. | 
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· DIAL ~ 
. INDICATOR ^ 
 BRACKETRY. | 
D78P-4201-F 


DIAL INDICATOR 
. _ D78P-4201-G / 


А9621:1А 
FIG. 12 Checking Crankshaft End i 


Crankshaft End Play 
1. . Force the crankshaft toward the r rear of the engine. 


. 2. Install Dial Indicator D78P-4201-G or equivalent, 


and Dial - Indicator Bracketry D78P-4201-F ог 
equivalent, so that the contact point rests against 
the crankshaft flange, and the. indicator axis is 
parallel. to the crankshaft. axis (Fig. 12). 


22. Zero the dial indicator. Push the crankshaft forward | 


. and note the reading on the ‘dial. 


4. If the end play exceeds the wear limit listed in A 


applicable engine section,. replace the thrust 


bearing. If the end play is less than the minimum 


limit, inspect the thrust bearing faces for scratches, 
burrs, nicks, or dirt. If the thrust faces are not 
. damaged or dirty, they probably were not aligned 


properly. Lubricate апа install the new thrust. 


.. bearing and align the faces following Main Bearing 


Replacement procedure in the applicable-engine - 


Section. Check the crankshaft end play. 


Flywheel Clutch Face Runout—Manual- Shift 
Transmission 


^ Remove the spark plugs... 


Install Dial Indicator D78P-4201-G or Ёш Аеш апа 
. Dial Indicator Bracketry D78P-4201-F or equivalent, so 
that the indicator point bears against the flywheel face 
(Fig. 13). Turn the flywheel, making sure that it remains 
_ fully forward or rearward so that crankshaft end play will 
not be indicated as flywheel runout. 


If the flywheel clutch face runout exceeds 
specifications listed in the applicable engine Section, 
remove the flywheel and check for burrs between the 
flywheel and the face of the crankshaft mounting flange. 
-If no burrs exist, check the runout of the crankshaft 
mounting flange. Replace the flywheel or machine the 
crankshaft-flywheel mounting face if the mounting face 
flange runout is excessive. If the ring gear runout 
exceeds specifications listed in the applicable engine 
Section, check installation. of the gear to the flywheel 
flange. If it is; not properly seated, 
flywheel. If it is properly seated and runout is excessive, 
replace it. Refer to Ring Gear i ua for the 

proper procedure. 


Install the spark plugs. 
Flywheel Runout—Automatic Transmission | 
Remove the spark plugs. . | | 


install it to the - 


INDICATOR Y 
BRACKETRY 
D78P-4201-F ` 


k 
- 
2//-< 
А". 

- 

Л - 

> 

~ 


3 oa .. 
INDICATOR, - 
D78P-4201-G 

‚ A9622-1A 


FIG. 13 Checking Flywheel Face. Runout—Manual 
- Transmission. E 


“Install a dial indicator so 7А indicator ы rests | 
on the face of the ring gear adjacent to the gear teeth. 


- Push the flywheel and crankshaft forward or ` 
backward as far as possible to prevent crankshaft end . 
play from being indicated as flywheel runout. ` | 


Set the indicator dial on the zero mark. Turn the 
flywheel one complete revolution while observing. the 
total indicator reading (TIR). If the TIR exceeds: 


specifications, the Шы, апо ring т ss ny M 
. must be replaced. | 


Install the spark plugs. | 


EGR Valve: 


CAUTION: Do not strike or pry on the yale. 
diaphragm housing or supports, as this may 
damage the valve operating mechanism. and/or 
change the valve. calibration. Refer to the Engine/ 
Emissions Diagnosis* manual.. | 


Core Plugs. 


Removal and Installation : 


To remove a large core plug, drill a 12.70mm (1/2. | 
inch) hole in the center of the plug. Remove plug using 
an Impact Slide Hammer T59L-100-B, T50T-100-A ог ` 
equivalent, or pry it out with a large drift punch. On a ` 


. small core plug, drill a 6.35mm (1/4-inch) hole in-the . 


center of the plug and pry it out with a small. pin. PH | 


. Clean and inspect the plug bore. 


Prior to installing. a core plug, the plug bore should be 
inspected for any damage that would interfere with the 
proper sealing of the plug. If the bore is damaged it will 
be necessary to true the surface PY. мы, for the next 
specified oversize plug. | | 


Oversize (OS) plugs are identified by the OS stampen 
in the flat located on the cup side of the plug. 


Coat the plug and/or bore lightly with an oil-resistant 


(cil galley) sealer. Use Perfect Seal Sealing Compound 


B5A-19554-A or equivalent sealer. Install core plug. 


-following the applicable procedure for SUD type or 


expansion type. 


“Сап be жы аза separate i item. 
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.Cup-Type | | | 
Cup-type- core ‘plugs (Fig. 14) are installed with the 


flanged edge outward. The maximum diameter or 


sealing edge of this plug is located at the outer edge > 
the flange. Ҙ 


CAUTION: It is imperative t to bush or drive the Suo 


into the machined bore using a properly designed 


tool. Under no circumstances is the plug to be 


driven into the bore using a tool that contacts the 


flange. This method will damage the sealing edge 


and will result in leakage and/or plug blowout. 
The flanged (trailing edge must be below.the 


chamfered edge of the bore to ы seal the. 


plugged bore. 


If the core plug replacing tool. has". a | depth seating 
surface, do. not seat the topi against a non- E. 
(casting) | surface. 


Expansion-Type i 


Install expansion-type core plugs fare 14) with the 
. flanged edge inward. The maximum diameter of this 
plug is located at the báse of the Pange with the: flange 
flaring inward. ` 


CAUTION: It is imperative to push or drive the plug: 


‚ into the machined bore using a properly designed 
tool. Under по circumstances is. the plug to be 
installed using a tool that contacts the crowned 


portion of the plug. This method will expand the 


plug prior to installation and тау. damage | the Plug 
and/or plug. bore. 


When installed, the trailing б ш өгө must 
be below the chamfered edge of the bore to effectively 
. seal the plugged. bore. | 


If the core plug replacing tool has ; a depth seating 
surface, do not seat the tool against а non- 
machined (casting) Surface. 2 2 


Crankshaft Rear Oil Seal—One- Piece 


The one- piece crankshaft rear oil seal is used on the 
4.9L, 5.0L, 5.8L engines. 


If crankshaft rear ой seal replacement is the only 
operation being performed, it can be done. in the vehicle 
as detailed in the following procedure. If the oil seal is 


being replaced in. conjunction with a rear main 


SEALING 
EDGE + 
` BEFORE 


INSTALLATION 


22 СОР ТҮРЕ CORE ` 
PLUG REPLACER TOOL 


f 212502 
Ч 

| . 

4 : 

| 

l 


la 


CUP ТҮРЕ. 
PLUG 


FIG. 14 Typical Core Plugs and Installation Tools 
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bearing replacement, the éngine must be removed 
from the vehicle and: installed ona wors stand. 


| Removal = 


1. Remove the starter. е” 


2. Remove: the. transmission from : the veide, ; 
following the: procedures. in Group 16 (Manual 
Transmission); ог. Group 17 (Automatic 
Transmission) іп” шш. Bod смазав cuca 
Manual. B 


3.. On a manual- shift transmission, remove the’ 
pressure plate and cover assembly and the clutch 
disc following the procedure in Section 16- 02, 
. Clutch. = 


4.» Remove the. flywheel attaching bolts and remove 


the flywheel and engine rear cover plate. 


Using a sharp awl, punch one hole into the seal 
metal surface between the lip and block. Screw іп 
the threaded end of Jet Plug Puller T77L-9533-B or 
equivalent: Use the plug puller to remove the seal. 
Use.caution to avoid scratching or damaging the oil 
. seal surface. ` : 


5. Clean the oil sgal recess in the: cylinder block and 
* . main bearing. сар: | | 


Installation 


1. Clean, inspect, and polish the rear oil seal rubbing 


‘surface ` on the crankshaft as outlined. 


Coat a new oil seal and the crankshaft with a light 
. film of engine - oil. 


CAUTION: DO NOT apply grease on seal for 
lubrication. | 


.. Start the seal into the recess with the seal lip 
facing forward and install it with the Rear Oil Seal 
Replacer T65P-6701-A or equivalent, as shown in 
Fig. 15. Keep the tool straight with the centerline of 
the crankshaft and install the seal. until. the tool 
contacts the cylinder block surface. Remove the . 
tool and inspect the seal to ensure it was not 
damaged. during installation. 


2: Install the engine rear cover plate. Position thee 
flywheel on the crankshaft flange. Coat the threads 
of the flywheel attaching bolts with: Pipe Sealant 
with’ sai. D8AZ- 19554- i or Sun and 


SEALING 

.., EDGE 

/ BEFORE 
INSTALLATION 


5 9606060606009 2560 206046060000 000000 ух, 
0101949104949: 4949. 2% 906269655055 7 
0606060000066 00060606060 0990000000 960566550904 


. EXPANSION TYPE CORE 
PLUG REPLACER TOOL 


A3217-28 
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REAR OIL SEAL 
REPLACER-T65P-6701-A 


A9791-1A 
FIG. 15 Installing One-Piece Crankshaft Rear Oil Seal 


install. the bolts. Tighten the bolts in sequence 


across from each other to 102- 115 N: m M 85 Н- 


Ib. . n 


3. Ona manual-shift transmission, install the clutch 
'" -. disc and the pressure plate assembly following the 
procedure in Section 16-02, Clutch. 


4. Install the transmission following the procedure in 
Group 16 (Manual Transmission) or Group 17 


(Automatic Transmission) Do not adjust the 


transmission linkage. 


Crankshaft Rear өп беа! 
7. 5L Engine. | 


A split lip-type crankshaft rear oil seal is provided for 
servicing these engines. Refer to Section 21-24 7:51 


(460CID) V-8 Engines, for additional sealing instructions 


and torque specifications. 


Removal 


1. Remove the oil pan and the ой pump, if required. 


FROM FORWARD FACE 
OF SLINGER GROOVE 
TO REAR FACE 

OF BLOCK 
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2. Loosen all the main bearing cap bolts, lowering the  - 
| crankshaft slightly. Do not exceed 0.7938mm . 
(1/32 inch). | 


3. Remove the rear main TEAMS cap, and remove 


— the oil seal from the bearing сар and cylinder 
block. On the block half of the seal use а seal 
removal tool, or install a small metal screw in one 
end of the seal, and pull on the screw: to remove 
the seal. Exercise caution to prevent scratching 
or damaging the crankshaft seal surfaces. 


Installation 


1. Carefully clean the seal groove in the cap and 
- A block with a brush and solvent such as lacquer 
thinner or Ford Extra .Strength Spot and Stain. 


Remover B7A-19521-AA or equivalent. Also, clean - | 


the area where sealer is later to be applied (Fig. 
16). Dry the area mo oan so that no solvent 
touches the seal. x. 


. Dip the split lip- -type seal halves | in saan engine oil | 


З; Carefully install the upper seal (cylinder block) into: - 
. . {ts groove with undercut side of seal toward the 


FRONT of the engine (Fig. 17), by rotating ition the, ` 


seal journal of the crankshaft until approximately 
.9.525mm (3/8 in Жаа below the parting 
surface. ; 


Ensure no rubber has been shaved from, the 
outside diameter of the seal by the. bottom edge of ` 
the groove. Do not allow Oil to 25. оп the Sealer 
area (Fig. 16). | | | : 


4. Tighten the remaining bearing сар bolts: io. 
specifications. 


5. |nstall the lower seal іп the rear main П. сар = 


with undercut side of seal toward the FRONT: of: 
. the engine (Fig. 17). Allow the seal to. protrude 
= approximately 9.525mm : (3/8 . inch) above, the. . 

parting surface to mate. with ше Pepe seal. Ren 

the cap is installed. —. -~ | 


6. Apply an even 1.588mm 1/16 inch) bead of RTV 
Silicone Rubber Sealer D6AZ-19562-BA or 
equivalent to the areas. shown in Fig. 16, following | 
‘the procedure: given in" TE ii aos | 2 


APPLY 1. 58mm (1/16- IN ) DIA. BEAD OF D6AZ. 19562. A (OR 8) 
| SEALER AS РЛЕР ON BEARING CAP (BOTH SIDES) | 


“2. 


SEALER APPLICATION SKETCH l^ ` 
SPLIT LIP TYPE SEAL SHOWN i 
BASIC APPLICATION AREAS FOR 

OTHER SEAL INSTALLATIONS 

ARE THE SAME 


APPLY 1.58mm (1/16 IN) DIA. BEAD OF · 
D6AZ-19562-A (OR B) SEALER IN 
SHADED AREA OF CYLINDER BLOCK, . 
PRIOR TO ASSEMBLY OF BEARING © 
CAP — (BOTH, SIDES) 
. DONOT PERMIT SEALER TO 
GET ON I:D. OF SPLIT LIP SEAL 


FIG. 16 Applying RTV Sealer to Main Bearing Cap and Block 


ITS SEALING EFFECTIVENESS MAY ` 
-BE REDUCED. 


NOTE: WHEN APPLYING RUBBER SILICONE 
ALWAYS USE THE BEAD SIZE 
. SPECIFIED AND JOIN THE COMPONENTS 
` WITHIN 15 MINUTES OF APPLICATION. 
-AFTER THIS AMOUNT OF TIME THE 
SEALANT BEGINS TO "SET ОР” AND 


CEAVE 3.10mm (1/8 IN) GAP 
FOR SEALER EXPANSION 
rut i 


. `A3724-2F 
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INSTALL SEAL WITH LIP 
TOWARDS FRONT OF. ENGINE ` 


. 953mm 
‚| (3/8 inch) 


|| FRONT 
|| OF ENGINE 


. SEAL HALVES TOPROTRUDE BEYOND ` 
PARTING FACES THIS DISTANCE TO .. . 


“ALLOW FOR CAP тб BLOCK “ALIGNMENT ne 


2 0 QQUB inch). . 
`. ВЕДЯ FACE OF.REART - Ў VIEW LOOKING AT PARTING 
| ` MAIN BEARING CAP. -FACE OF SPLIT, LIP-TYPE .* 


AND CYLINDER BLOCK ,) CRANKSHAFT SEAL 
| | A | A2639-1F 


FIG. 17 Installing Crankshaft Rear ой Seal 


NOTE: when applying rubber silicone always use “the. 


. bead size specified and join the components within 15 
. minutes of application. : .After this amount of time the 
sealant begins to ' Sarup and its sealing eftectiveness 
may be reduced. ; 


Install the rear main bearing cap. Tighten’ the bolts to. ` 


' SPOGINCANONS listed in the specific éngine Section. 


27. Install the oil pump and oil pan. Fill the crankcase | 


` with the proper amount and type. Of oil. - 
8. - Operate the engine and. check for oil leaks. 


Flywheel Ring Gear—Manual- Shift. m 
Transmission ` | TE 


| Removal 


To replace a damaged or worn. ang gear, heat the 
- ring gear with a'blow torch on the engine side of the 


gear, and knock it off the flywheel. Do not hit the | 


flywheel when removng the ae gran 
Installation: ' Um | | 


Heat the new ring gear “qapiy until the gear expands | 


enough to slip onto the flywheel. Ensure the gear is 
: seated properly against the shoulder. Do not heat any 


portion of the gear to a temperature higher than - 


260°C (500°F). If this limit is exceeded, the hardness 
will be removed from the ring. gear teeth. 


PCV Valve Replacement и n 
1. . Disconnect hose(s ) and remove PCV \ valve. 


. NOTE: If a high flow PCV valve is scheduled for 
' installation, consult the Vehicle Emission Control 


Information Decal (МЕСІ) 5 correct nigh flow 


. POV valve part number. . 


| If replacement PCV valve requires a plastic fitting Š 
for additional vacuum lines, soak the new plastic 


‚ fitting (furnished in PCV Valve Replacement Kit) in 


“hot water prior to тазда on new PCV valve. 


. Proceed to Step 2: 
2.12. Install new PCV valve `and conna hose(s): 


3. Check curb idle speed according to recommended š 


procedures. Refer to the Engine/Emissions 
| DiagnoSis . manual, Section 4. . 


"Service Limit'' 


OVERHAUL | 
Interpretation. of "Service. Limit" 
Specifications 


-^ "Service Limit" specifications are intended for use as. 
a guide only. Refer to them when overhauling or 
reconditioning an engine or engine component. 
specifications. assist decisions 
regarding component suitability for extended service. (or - 
replacement) while the engine is disassembled. 


. In. the case of ''Valve Stem-to- Valve Guide | 


Clearance,'' ‘the "Service Clearance" is intended as ап 
aid in, diagnosing engine noise only, and does not 
constitute a failure or indicate need for repair. However, 
when overhauling or reconditioning a cylinder head, the 
service clearance should be regarded as a practical 
working value, and used as a determinant for installing | 


the next oversize valve to ensure extended service life. 


Cylinder Head 


Replace the head if it is cracked. Do not plane or 
grind more than 0.254mm (0.010 inch) from the 
cylinder head gasket original surface. Remove all 
burrs or scratches with Oil Stone D81L-6002-A. 


 Reaming Valve Guides 


If it becomes necessary to.ream a valve guide (Fig. 
18) to install a valve with an oversize stem, use Valve 
Guide Reamer. Kit .T60K-6085-B, T56T- 6085- А or 
equivalent. containing the following reamer and pilot 


combinations: а 0.015-inch OS reamer with а 0.003-inch : 


OS pilot, and a'0.030-inch reamer with a 0.015-inch OS 
pilot. i 


When replacing a standard size valve with an. 
oversize valve always use the reamer in sequence 
(smallest oversize first, then next smallest, etc.) so as. 
not to overload the reamers. Always reface the valve 
seat after the valve guide has been reamed, and use 
a suitable scraper to break the sharp corner (ID) at. 
the top of the valve guide. s 


Refacing Valve Seats 


Refacing of the valve seat should be dosa 
coordinated with:the refacing of the valve face so that 
the finished seat and valve face will be concentric and 
maintain the specified interference fit. This is important 


. So that the valve and seat will have a compression-tight 


fit. Ensure the refacer баша: wheels are properly · 
dressed. 


Grind’ the valve seats ofall. engines to a true 45- 
degree angle (Fig. 21). Remove only enough stock to 
clean up pits and grooves or-to correct the valve seat 
runout. After the seat has been refaced, use a seat 
width scale or a machinist scale to measure the seat 
width (Fig. 20). Narrow the seat, if necessary to bring it 


` within specifications. Refer to applicable engine section. 


If the valve seat width exceeds the maximum limit, 
remove enough stock from the top edge and/or bottom 
edge of the seat to reduce the width to aet 


Refer ‘to applicable engine ‘section. 


On {һе valve seats of all engines, use a 60- T 
angle grinding wheel to remove stock from the bottom 
of the seats (raise the seats). Use a 30-degree angle 
wheel to remove stock from the "Өр of the seats (lower. 


.the: inni (Fig. 19). 


“бап be purchased as а separate item. 
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` BREAK SHARP CORNER ` 


A9798- 1A 


FIG. 18 Reaming Valve Guides 


[he finished. valve seat should contact the 
approximate center of the valve face. It is good practice 
to determine where the valve seat contacts the face. To 
do this, coat the seat with Prussian blue and set the 


valve in place. Rotate the valve with light pressure. If 


the blue is transferred to the center of the valve face, 
the contact is satisfactory. If the blue is transferred to 
the top edge of the valve face, lower the valve seat. If 
the blue is transferred to the bottom edge of the valve 
face, raise the valve seat. 


Valves | - Т | E 


Minor pits, grooves, etc., may be removed. Discard 


valves that are severely damaged, if face runout cannot 
be corrected by refinishing, or if stem clearance 
exceeds specifications. Refer to applicable engine 
section. LE | 


Discard any worn or damaged valve train parts. 
Refacing. Valves ` | 


. The valve refacing operation should be closely 
coordinated with the valve seat refacing operations so 
that the finished angles of the valve face and of the 
valve seat will be within specification and provide a 
compression-tight fit. -Ensure the refacer grinding 
wheels are properly-dressed.. . . 


If the valve face runout is excessive and/or pitted and 


grooved, reface the valves to a true 44-degree angle.. 
Remove only enough stock to correct the runout or to 
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TO REMOVE STOCK FROM 
BOTTOM OF SEAT, 
USE 60? wHEEL 


TO REMOVE STOCK FROM 
TOP OF SEAT,. ` 
USE 30° WHEEL 


. A10089-1A 
FIG. 20 Checking Valve Seat Width 


clean up the pits and grooves. If the edge of the valve 
head is less than 0.794mm (1/32-inch) thick after 
grinding (Fig. 21), replace the valve, as the valve мү! тип 
too hot in the engine. The interference fit of the valve 
and seat should not be lapped out. | > | 


Remove all grooves or score marks from the end of 
the valve stem, and chamfer it as necessary. Do not 
remove more than 0.254mm (0.010 inch) from the 
end of the valve stem.. м 


If the valve and/or valve seat has been refaced, it will 
be necessary to check the clearance between the 
rocker arm pad and the valve stem tip with the valve 
train assembly installed in the. engine. ` С. 
Select Fitting Valves А. 

If the valve stem-to-valve guide clearance exceeds 
the service limit, ream the--valve..guide for the next 
oversize valve stem. Valves with . oversize stem 
diameters of 0.003,.0.015, and 0.030 inch are available 
for. service: Always reface the valve seat after the 
valve guide has been reamed. Refer to Reaming 
Valve Guides.. | 5 3 TE 


‘Camshaft Repair 


Remove light scuffs, scores or nicks from the 
camshaft machined surfaces with Oil Stone D81L-6002- . 
A or equivalent. ЕСМ ЕЕ 


Crankshaft 00 | | 
Dress minor scores with Oil Stone D81L-6002-A or 


. equivalent. If the journals are severely marred or exceed 
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DO NOT REMOVE MORE | 
THAN 0.254mm 
(0.010 INCH) FROM 

а. THE ENO... . 


CHÉCK.FOR 
FOR DIMENSIONS К: 
REFER ТО m 
SPECIFICATIONS 


DIAMETER . 


VALVE 
FACE ANGLE . 


THIS LINE PARALLEL | 
WITH VALVE HEAD 


(1/32 INCH) 
MINIMUM 
0.794mm . 


`. .A11921-1A 


‘FIG. 21 Critical Valve Dimensions ` 


the service limit, refinish them to size for the next. 


. undersize bearing. 


Refinishing Journals 


Refinish the journals to give the proper clearance. 
with the next undersize bearing. If the journal will not 
clean up to fit maximum undersize bearing available, 


replace the crankshaft. 


Always reproduce the original journal shoulder radius. 


Too small. a radius will result in fatigue failure of the 
crankshaft. Too large a radius- will result іп bearing 
failure due to radius ride of the bearing. | 


After refinishing the journals, chamfer the ой holes; 
then polish the journal with a No. 320 grit polishing cloth 
and engine oil. Crocus cloth may also be used as а 
polishing agent. 


Fitting Main or Connecting Rod Bearings- 
with Plastigage 
1. Clean crankshaft journals. mepeti mel and 


thrust faces (thrust bearing) for nicks, burrs or 
bearing pickup that would cause premature bearing 


wear. When replacing standard bearings with new | 


bearings, fit the bearing to. minimum specified 
clearance. If the desired clearance ‘cannot bë 
obtained with a standard bearing, try one half of a 
0.001 or 0.002 inch undersize in combination with a 
standard bearing to. obtain the proper clearance. 


2. If fitting a main bearing, position a jack under 
counterweight adjoining bearing . which: is- being 


' checked. Do not place jack. under front post of | 
‘crankshaft. Support crankshaft with jack so its 
weight will not compress Gs and provide an - 


erroneous reading: 
3:: Place а piece of Plastigage D81L- 6002-B ‘or 


equivalent on bearing surface across full width of 


. bearing cap and about. 6.35mm (4/4 inch) off 
^: center (Fig. 22). . 


4. Install cap and —€— bolts to specifications. Refer 
' to applicable - engine . section. Do not turn 
crankshaft while Plastigage is. in place. 


PLACE PLASTIGAGE FULL CHECK WIDTH OF 
WIDTH OF JOURNAL PLASTIGAGE 


ABOUT 6.35mm й 
(1:4 INCH) OFF CENTER . 

> : c 
Me 


> 


Er 


MEASURING 
PLASTIGAGE 


0.0015" (D81L-6002-B) 


INSTALLING CLEARANCE 


PLASTIGAGE А10091-1А 


FIG. 22 Installing and Measuring Plastigage—Engine 
Installed 


5. Remove cap. Using Plásiigage scale, check width 
of Plastigage at widest point to get minimum 
clearance. Check at narrowest point to get 
maximum clearance. Difference between readings 
is taper of journal. 


6. If clearance exceeds specified limits, try a 0. 001 or 
0.002 inch undersize bearing in combination with 
the standard bearing. Bearing clearance must be 
within specified limits. If 0.002 inch undersize main 
bearings are used on more than one journal, be 
sure they are all installed in cylinder block side of 
bearing. If standard and 0.002 inch undersize 
bearing does not bring clearance within desired | 
limits, refinish crankshaft journal, then install 
undersize bearings. 


7. After bearing has been fitted, apply light coat of 


engine oil to journal and bearings. -Install bearing 
cap and cap bolts. Tighten cap „bolts to 
specifications. Refer to Specific engine-.Section.. 


8.” Repeat procedures for геа bearings 
requiring replacement. M. 


Pistons, Pins and Rings - i 
Fitting Pistons . | I 
For specifications refer to. арй аба епдїпө section. 


Pistons are available in standard size or oversize for 
service. Refer to the Ford Parts Master Tai for. 
available -oversize pistons. 


The standard size pistons are goloi coded "e blue, 
or yellow or have 0.003 OS stamped on the dome. 
Refer to Specifications for standard size piston 
dimensions. 


NOTE: Cylinder bore must be (Бақ and dry, and engine 


block must remain at room temperature for eight hours 


before taking cylinder. measurements. . 


Measure -the cylinder . bore using: Cilinder: Bere E 
Micrometer D84P- 6011-В. ог и Refer to Fig. 
23. 4% 


| Each' Cylinder. must be аа ‘for out-of- Round | 
conditions prior to fitting the piston. (Out-of-round is the 
difference. between the two bore measurements of each 


cylinder—taken parallel and. perpendicular to the 


centerline of the Cons) Refer. to Fig. 24. 
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CENTRALIZING 


CYLINDER BORE `. 
MICROMETER ` ` 
D84P-6011-B 


PLUNGERS 


GAUGING PLUNGER 


AZ 


‘EXTENSIONS 
FURNISHED 
. WITH EACH 


SIZE DIAMETER BORE GAUGE 


FIG. 23 Cylinder Bore Micrometer 


These measurements must be performed at the top, | 


middle, and bottom of the ring travel area of the C lindo 
bore. Refer to.Fig. 25. 


Each. cylinder: bore must be checked for excessive 
taper before fitting the piston. (Taper is defined as the ` 
difference between two.bore diameters measured at the 
top and bottom of the cylinder bore ring travel area.) 
Both measurements must be made perpendicular to the | 


crankshaft centerline. 


‘Refer to the General. Specifications, Cylirider Block 
section of the applicable engine Section Cylinder Block 
Section of the applicable Powertrain Shop Manual. This 
listing includes. maximum allowable service limits 
(differences. in the two measurements) for out-of-round 
cylinder bore: This listing also provides maximum 
allowable service limits for excessive cylinder bore 
taper. If beyond allowable service limits for taper and/or 
out-of-round dimensions, the cylinder must be rebored 


and/or honed to comply with Prion clearance and M 


requirements. ' 


If the cylinder ors is within the acceptable limits iu | 
. the- proper piston сап be 


out-of-round and taper, | 
selected. The proper service piston is determined by 


measuring perpendicular to the crankshaft centerline at 


the middle of the ring travel area. Refer to Fig. 22. 


Hepeat the measurement three times and divide the 


sum of the three diameters by tree to: ЩЕ the 
average dimension.. dos | 


Average Dimension = oyrenion No йа 
Мо. 2+Dimension Мо. 3--3. 


Measure the piston diameter to ensure that the 
specified clearance is obtained. It may be necessary to 
. periodically use another piston (within the same grade 

size) that is either slightly genie or smaller to асе 
the specified clearance. | 


| 


Ма 


-m 


LE 


` POSITIVE CENTRALIZATION 


CENTRALIZING PLUNGERS AUTOMATICALLY ` 
LOCATE THE GAUGING CONTACTS CENTRALLY ON 
THE BORE DIAMETER EVEN WHEN THE GAUGE IS ` 
INSERTED AT AN ANGLE. 


А8793-2С . 


CENTERLINE’ OF ` 
c Ed 
CRANKSHAFT — 


A-At Right angle to center line of engine 
: B - Parallel to center line of engine: 


Top Measurement: Make 12.70mm (1/2 inch) below top of biden deck 


. Bottom Measurement: Make within 12.70mm (1/2 inch), above top. of 
‘piston - when piston is at its lowest travel (B.D. С) 


Bore Service Limit: Equals the: ‘average of “A” апа” B” when measured 
at the center of the piston travel. : : ! 


Taper: Equals difference between ' "А" top and" "A" боол. 


at hei center of piston travel. 


Refer to specification 1 tables: at sna of each engine section. » | 
| Аа 001. 70 616646 


FIG. 4 Cylinder Bore Measurement 


If none can be fitted, refinish the індер to provide 
the proper clearance for the piston. 


When a йб hás еа ‘fitted, айе it for 
Seem in. the nee to en it was 069 


If the apai out- of- róund and дб: -tó- cylinder bore: 
clearance conditions are . Within specified limits, new 
piston rings will give satisfactory service. If new.rings 
are to be installed in a used cylinder that has not 
been refinished, remove the cylinder wall glaze. 
Refer to Cylinder Block, Refinishing Cylinder Walls. 
Always. clean the cylinder 'bore thoroughly with 
soap and water. . m | к 4 
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. CYLINDER BORE 
. RING TRAVEL | 


А8794-1А 
FIG. 25 Cylinder Bore Travel Méasurement | 


Mee Calculate the size piston to be used by геом 
: a cylinder bore check. Follow the O 
outlined under Cleaning and ‘Inspection. 


2. Select the proper size piston to provide the desired 
.., Clearance. Refer to Specifications in the applicable 
... engine section. Measure the-piston diameter in line 
with the centerline of the piston pin and at 90 

. degrees to the. piston pin axis. 


8. Ensure the piston and cylinder block are at room 


temperature (21.1°С or 70°F). After any refinishing - 
., and washing operation allow the cylinder bore to: 


cool. Ensure.the piston and bore are clean and dry 
before. the piston fit is оне see 


Fitting Rings. 
1. : Select the proper ring set for the cylinder bore size. 


.2. Position the ring in. the d Ld bore in. men it is 
| ‘going to. be used. . ' 


З. Push the" ring ` Wout inte the cre area where 


. ,Dormal ring wear is not encountered. 


4. Use the head of a piston to position the ring in the. i 
X bore so that the ring is square with the cylinder ^ 


wall. Use caution to avoid damage to the ring | or 
cylinder bore. 


5. Measure the gap between the ends of the ring with 
а feeler gauge’ (Fig: 26). Ring gap іп a worn 
cylinder . is normally greater than specification. If 


the ring gap is greater than the specified limits, try . 


- another ring set е in ine applicable engine 
. Section. EP 


6. Check compression ring side clearance with a- 


‚ feeler. gauge: inserted between the ring and its 
.lower land .according to specification іп, the 
applicable engine section (Fig. 27). The gauge 
should slide. freely around the entire ring 
circumference without binding. Any wear that 


. * occurs will form a step at the inner portion of the ` 
- lower land. If the lower апаз һауе mign 968 ће 


piston - must be panes 


Fitting - Piston. Pins 


Install the piston pin: lionna the procedure: under 
Piston КО in the applicable engine ‘section. 
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| А10092-1А | 
FIG. 26 Checking Piston Ring Gap 


Cylinder. Block 


Refinishing Cylinder Walls 


. Honing is recommended for refinishing cylinder walls . 


only when there is no visible sign of cross hatching ' 


(hone pattern) remaining, when the walls have ‘minor 


scuffs or scratches, or for fitting pistons to the specified 


clearance. The grade of hone to be used is determined.’ 


Бу the amount of metal to be removed. Follow the 


instructions of the hone manufacturer. If coarse stones 


are used to start the honing operation, leave enough 


material so that all hone marks can be removed with the 


. finishing hone which is used to obtain the proper piston ` 


clearance. Thoroughly clean the cylinder bore walls with 
detergent and water solution after honing. MN. 


Cylinder walls that are severely marred and/or worn 
beyond the specified limits should be refinished. Before 
any cylinder is: refinished, all main bearing caps ` 
must be in. place and tightened.to specification, so 
that the crankshaft bearing bores will not become . 
distorted from the refinishing. operation. Herer to 


the specific engine Section. 


Refinish only the cylinder or cylinders that require it. | 
All pistons: are the. same weight, both standard and 
oversize; therefore, various sizes of pistons can be used 
without: upsetting engine balance. 


Refinish the cylinder with the most wear ТЕЗ to a 


determine the maximum oversize. If the cylinder will not 
clean up when refinished for the maximum oversize - 
piston recommended, · replace the block. 


Refinish the: cylinder to. within approximately 0. 04mm 
(0.0015 inch) of the required oversized diameter. This. 
will allow enough .stock for the final step of honing so , 
п {һе correct surface finish and pattern are obtained. 


For the proper, use of the refinishing. equipment, 
follow the instructions of the ‘manufacturer. Only. . 
experienced technicians should be allowed to pero 
this work. „ | | | 


Use а motor- dwan spring: pressure- type hone at а 


speed of 300-500 rpm. Hones of grit sizes 180-220 will ` 


normally provide the desired bore. surface finish. When 
honing the cylinder, bores, use a lubricant mixture of : 
equal parts of kerosene and SAE. No. 20 Motor Oil. 
Operate the hone in such a way as to produce a cross- 
hatch finish on. the cylinder bore. The cross-hatch 
pattern should be аі an angle of: RIPE 30 
deal 555 to the: cylinder | bore. | 


' After the final operation in either of the iw refinishing 1 
methods described, ang prior to checking the piston fit, - 
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| A1009331A - | 
FIG. 27 Checking Piston Ring Side Clearance .. . 


thoroughly clean the cylinder walls with detergent and 


water solution, dry thoroughly and oil the cylinder walls. . - 


Mark the pistons to correspond to the cylinders in which 
they are to be installed. When all necessary cylinder 


. refinishing has been completed and all. pistons are - 


fitted, thoroughly. clean the entire block and oil the 
cylinder walls. _ oe ә С = 


Repairing Engine. Castings, With Sand Holes or 
Porosity Т /;' 2 .. -. 
Porosity ог-$апа hole(s) causing oil seepage or 


leakage can. occur with modern casting processes. А. 


complete inspection of the engine should be made. If 
the leak is attributed to the porous condition of the 
cylinder block or sand hole(s), repairs can be made with 
Metallic Plastic (Epoxy Resin) C6AZ-19554-A or an 
equivalent metallic plastic. Do not repair cracks with 
this material. Repairs with this metallic plastic 
(Epoxy Resin) must be confined to those cast iron 
engine component surfaces (Fig. 28) where the 
inner wall surface is not exposed to engine coolant 
pressure or oil pressure. For example: T 


..8.- Cylinder: block ‘surfaces: extending along the ` 


22. length of the block; upward from the oil pan rail 

., to. the cylinder water jacket but пої including 

| machined areas. . p жата 
b. Lower rear face of the cylinder block. 

. Intake manifold casting. Repairs аге not 
‘recommended to the intake manifold exhaust 
crossover section since : temperature . can 

. exceed the recommended temperature limit of 
metallic plastic (260°C or 500°Р). | 

d. Cylinder. front cover on engines using cast iron 
. material.: . c ^" - ИТНИ 

е. Cylinder héad, along the rocker arm cover 
gasket surface. ` | | 


. The following procedures ‘should be used to repair 
porous areas or sand. holes in cast iron: 


."1. Clean the surface to be repaired by grinding or 
^. rotary filing to a clean, bright metal surface. 
.Chamfer or undercut’ the hole or porosity to a 

. greater depth than the rest of. the cleaned surface. 
Solid metal must surround the hole. Openings 
larger. than 6.35mm (1/4 inch) should, not be 

- repaired using metallic plastic (Epoxy Resin). 
` ` Openings in excess of 6:35mm (1/4 inch) can be 
drilled, tapped and plugged using common tools. 
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| FRONT AND LEFT SIDE ` 
TYPICAL FOR 1-6 ENGINES 


SHADED AREAS MAY BE REPAIRED WITH EPOXY | 


m REAR AND RIGHT SIDE . 
wn. . 


NOTE — PORTIONS OF THE REAR 
. SURFACE THAT ARE NOT MACHINED 
` OR NOT PART OF THE WATER 
JACKET ARE REPAIRABLE 
SHADED AREAS MAY BE REPAIREO 
WITH EPOXY -> ., : 


2 


Z WE 


|^ FRONT AND LEFT SIDE Г Ж; 
7 2 
TYPICAL FOR V-8 ENGINES | 


NOTE — PORTIONS-OF THE: FRONT 
SURFACE THAT ARE NOT MACHINED 
OR МОТ PART OF THE WATER ` ` 
` JACKET ARE REPAIRABLE 
. SHADEO AREAS MAY BE REPAIRED 
WITH EPOXY ` : I 


| жы 
АП!» REAR АМО rai SIDE 


SHADED AREAS MAY BE REPAIRED WITH EPOXY . A6428-1C 


FIG. 28 Typical Cast Iron Cylinder Block Areas | 
.. Repairable with Metallic Plastic (Indicated by | 


Y Shaded. Areas) ~ 


_ Clean the repair area thoroughly. Metallic. plastic | 
. Will.not stick їо: a dirty or oily. surface... i 


2. “ Міх the Epoxy Resin base, and hardener. as - 
. directed on the -container. Stir thoroughly until 
uniform. | T E S t a 

3. ` Apply the repair mixture with à suitable clean tool  . 
(putty knife, wood spoon, etc.); forcing the metallic ` 
plastic into the hole or рогоѕіїу.. - К 

4. Allow the repair mixture to harden. This сап be 
accomplished by two methods: heat cure with à - 

. 250-watt lamp placed 254mm (10 inches) from the : 
repaired surface, as directed.on the package label, 

or air dry for 10-12 hours at temperatures above: 

10?C (50?F).. e | 


5. Sand or grind the repaired area to blend with the 
. general. contour of the surrounding surface. : ` 


6. ` Paint the surface to match the rest of the block. 


CLEANING AND INSPECTION | 


“Тһе. cleaning and inspection procedures are for a 
complete engine overhaul; therefore, for partial engine 


| “Can be purchased as a separate item. 
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overhaul or parts’ ‘replacement, follow the appropriate 


e cleaning Or- inspection procedure. 


Crankcase Ventilation System 


Refer to Section 10- 02, Maintenance for the correct 
mileage interval for maintenance. Service the system 
following. procedures in. the LL ы 
Diagnosis" manual. 


PCV System, Hoses and Tubes—Clean 


1. Remove the PCV system components, filler cap, 
PCV valve, hoses, tubes, fittings, etc. Жой {һе 
engine. 


222. Clean the rubber ventilation hose(s) b passing a 
|. Suitable cleaning brush through -each of them. 


3. 'Thoroughly wash the rubber hoses in ‘a low 
: volatility : petroleum base solvent and dry with 
compressed air. 


4. Thoroughly wash the crankcase breather cap, if SO | 


equipped, in a low volatility petroleum base solvent 
and shake dry. пен to. Crankcase Breather Cap— 
Clean. ^... . 


5. Thoroughly. clean iubes: fittings and connections to 
. . ensure unobstructed : flow of emission gases. 


Valve Rocker Arm ú 


‘Cleaning. 


Clean all the parts thoroughly. Ensure that all ой 
passages are open. 


On spherical and cylindrical fulcrum seat rocker arms, 
ensure the oil passage in the а гоа eng of the rocker 
| arm is open. 


If necessary, remove the: tags from both ends of the 
rocker arm -shaft to thoroughly | clean the shaft 
passages. | | 


Inspection | 


Inspect the pad at the valve end of the rocker arms 
for indications of scuffing or abnormal wear..If the pad is 


:- grooved, replace the rocker arm. Do not attempt to | 


true this surface by grinding. 
On spherical and cylindrical fulcrum seat rocker arms, 


check the fulcrum seat for excessive wear, cracks, nicks: 
. or burrs. Check. rocker arm studs ana nuts for stripped . 


or broken threads, or. looseness.. 


| Valve Rocker Arm Covers | 


` Check the gasket surfaces for damage caused by 


over-tightened bolts. Straighten the surface.as ш 
to restore original flatness. ` 


NOTE: · DO NOT attempt to service 7.5L ОГ 
. rocker arm covers. Damaged covers should be replaced 
with service covers. | | 


Push Rods 
Cleaning | | : 
Clean all. push: Rods: in a Не: d On push 


rods with an oil passage, blow out the passage with ` 


compressed air. 


| Inspection. 


Check the ends of the push rods for nicks, (Biogas, 
roughness or excessive wear. m 


General Gasoline Engine Service 


‘equivalent. 


21-01-18 


The push: rods can be visually checked for. 
ЫА while they are installed in the engine by 
rotating them with the valve closed, They also can be 


checked with a Dial: Indicator with Bracketry TOOL- 


4201 -C or equivalent (Fig. en) 


Cylinder Heads 


Cleaning 


With the valves.installed to protect the valve seats, 
remove deposits from the combustion chambers and 
valve heads with a scraper and a wire brush. Be careful 
not to damage the cylinder head gasket surface. 


After the valves are removed, clean the valve guide 


bores with a valve guide cleaning tool. Use cleaning 


-solvent to remove dirt, grease and other deposits. Clean 


all bolt holes. Ensure the oil transfer passage is clean 
(V-8. engines). Е 


Remove-all deposits from: the valves with а a fine wire 
brush or buffing wheel. I 


Inspection ` 


Inspect the cylinder heads for cracks or excessively 
burned areas іп the exhaust outlet ports. - 


Check the cylinder head for cracks. Inspect gasket 
surface for burrs and nicks. Replace the head if it is 
cracked. Service burrs and nicks as necessary. 


On cylinder heads that incorporate valve seat inserts, 
check the. inserts. ог. excessive wear, d or 
looseness. . | 


' The following inspection Cus are for a сае 
head that is to be completely overhauled. For individual 
repair operations, use ER the periment шр 
procedure. | 


Cylinder. Head Flatness : | | | 
When a cylinder head is removed because of gasket 


leaks, check the flatness of the cylinder head gasket 


surface (Fig. 30), using Straight Edge D83L-4201-A for 
conformance to. specifications according to -applicable 
engine sections. If cylinder - head. gasket. surface 
refinishing is necessary, do not plane or grind off more 
than 0.254mm (0.010 inch) from the original ae 
surface. е | к . 


Valve Seat Runout | 

Check the valve seat runout with an accurate Valve 
Seat Runout Gauge D81P-6002-E (Fig. 31) or 
Follow the instructions. of the gauge 


manufacturer. If the runout exceeds the service limit, 
reface the valve and valve seat.. 


DIAL HOLDING FIXTURE 
- . INDICATOR ^ d E E 
"WITH BRACKETRY 

TOOL-4201-C 


A9623-1A | 


FIG..29 Checking Push Rod Runout | 


. *Can be purchased as a separate item. 
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STRAIGHT EDGE 
D83L-4201-A 


VALVE SEAT 
RUNOUT GAUGE 
D81P-6002-E 


| A9624-1A 
FIG. 31 Checking Valve Seat Runout 


Valve Seat Width 


Measure the valve seat width (Fig. 20). Reface the 


valve seat(s) if the width is not within specifications. 
Refer to applicable engine Section. .. 


Valves 


. The critical inspection points and tolerances of the. 


valve are illustrated in Fig. 27. Refer to specifications for 
service limits. Refer to applicable engine Section. 


_ Inspect the valve face and the edge of the valve head 


for pits, grooves or scores. Inspect the stem for a bent 


condition and the end of the stem for grooves or scores.: 


Check the valve head for signs of burning-or erosion, 
warpage and cracking: Minor pits, grooves,.etc., may be 
. removed. Discard severely damaged valves.. | 


Inspect the valve springs, valve spring retainers, 
locks and sleeves and discard any visually damaged 
parts... | | коч" а p 


DIAL INDICATOR ` 
D78P-4201-G 


ОА. 
INDICATOR 
BRACKETRY. ., 

^. D78P-4201-F 


| VALVE STEM 
CLEARANCE TOOL 
6505-F . 


.A9625-1D - 


i$ 


FIG. 32 Checking Valve Stem Clearance—Typical | 


Valve Face Runout 


Check the valve face runout. It should not exceed the 
specified service limit. If the runout- exceeds the service _ 
limit, the valve should be' replaced or refaced- -as | 
outlined under Refacing Valves. . ~ a LE 


. Valve Stem Clearance 


Check the valve stem-to-guide clearance. ‘Check 
each valve in its respective valve guide with Valve Stem 


Clearance, Tool. TOOL-6505-E .(11/32-inch valves). or. ` 
the equivalent (Fig. 32). Use a flat end indicator point. - 


. Install the tool on the valve stem until it is'fully seated, - 
and tighten the knurled set screw: firmly. Permit the | 


valve to drop away from its seat until the tool contacts 


‚ {һе upper surface of the valve guide. 


Position the dial indicator with its flat tip-against:the ` 
center portion of the tools spherical section at 


approximately 90 degrees to the valve stem axis. Move 
the tool back and forth in line. with the indicator stem. 


Таке a reading on the dial indicator without removing 
‘the tool from the valve guide upper surface. Divide the: 
reading by two, the division factor for the tool. If valve 


stem-to-valve guide .clearance exceeds the wear limit, 


ream the valve guide for the next oversize.valve stem as , 


outlined under Valves. . 


У. 


Valve Spring Pressure 


Check the valve spring.for proper pressure (Fig. 33) 
at thé specified spring lengths using Valve/Clutch 
Spring Tester TOOL-6513-DD ог equivalent.. Weak: - 
valve. springs cause poor performance; therefore, if the 


pressure of any spring is lower than the service limit, 
replace the spring. . > | | a 
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Valve Spring Squareness - 
Check each spring for squareness using a steel 


square and a surface plate (Fig. 34). Stand the spring 
and square on end on the surface plate. Slide the spring. 


up to the square. Rotate the spring slowly and observe 

the space between the top coil of the spring and square. 
If the spring is out of square more than 1 984mm (5/64 
` inch), replace t. 


Follow. the same procedure | to x new . valve. 


springs before installation... . ^. m 


‘Ensure · the proper spring. {color coded) is. 


‘installed. 


Intake Manifold(s) 


Cleaning 


iw М 
r. 


. Remove all даф material from the. machined 


surfaces of the manifold(s). Clean. the manifold(s) ina 


Е suitable solvent and dry it with compressed air. 


Inspection TE HMM 
` Inspect the aes ) for cracks, nicked gasket 


surfaces, or other damage that would make it unfit for 


further service. Replace all studs that are stripped or 
otherwise damaged. Remove all filings and foreign 
matter that may have entered the manifold as a 
result of repairs. 


Exhaust Manifolds 

Cleaning | . | | 
Remove all ЖЕТ material from the manifold(s). , 
Inspection | 

. Inspect the manifold(s) for cracks, damaged gasket 


— surfaces, or other-.wear or: damage that would make. 


them unfit for further service: Inspect the cylinder head 
joining flanges of the exhaust pano ) jon evidence 
-of exhaust gas leaks. ; TE | 


Hydraulic Valve Tappets | " 
| The valve tappet assemblies should be. je in proper 


> sequence so that they can be installed in their original 


position. Inspect and test each tappet separately to 


-avoid -mixing -the internal parts. . If - any. part .of the E 


APPLY TORQUE UNTIL 
CLICK IS HEARD, READ 
TORQUE WRENCH AND 
У MULTIPLY READING .; 

BY TWO > 


VALVE/CLUTCH - 
SPRING TESTER 
` TOOL- -6513-DD - 


VALVE ` 
7 SPRING 


SET KNOB TO 
COMPRESSED 
<. LENGTH OF. 

. SPRING 


` A9077-1C.- 


ds 
КШ 


FIG. 33 Checking Valve Spring Pressure. 
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tappet assembly needs [e pinemg, replace the entire 
assembly. T 


Cleaning ` 


M е clean all parts i in clean solvent 4 and wipe 
them with a sien lint- free cloth. | 


Inspection 


| Inspect the. parts and discard the entire tappet 
assembly if any part shows pitting, scoring, galling or. 
evidence of non-rotation. Replace the entire assembly if ` 


the plunger is not free in the body. The plunger should 


drop to the bottom of the body By its own Sete when 
assembled dry. 


Assemble the tappet assembly and check for 


freeness of operation by pressing down on the push rod 


cup. The tappets can also be checked with a hydraulic - 
tester to test the leak-down rate. Follow the instructions. 
of the test unit manufacturer .or- the Hydraulic Valve. 
Tappet ро Бе ипдег Diagnosis. and yesung in this 
Section. | 


Camshaft 


Clean the camshaft i in solvent and wipe it dy Inspect’ 
the camshaft lobes for scoring and signs of abnormal. 


wear. Lobe wear characteristics may result in pitting in. 
the general area of the lobe toe. This pitting will not 


affect operation of the camshaft; therefore, the 
camshaft should not be replaced unless the camshaft . 


lobe lift loss has exceeded specifications. 


: The lift of camshaft lobes can be checked with the 


< camshaft installed in the engine or on centers. Refer to 


Camshaft Lobe Lift under Шы апа Testing in this 


Section. 


Replace the camshaft if the distributor drive gear is 


woken or has chipped teeth. 


' Check the fuel ша eccentric, if So. equipped, for 


| excessive wear. 


Р Timing Chain and Sprockets 


Cleaning: . 


Clean all: parts іп solvent and dry inam with 
compressed air. x 


CHECK | : 
SPECIFICATION 


` DOWNWARD: 


d A9248-1A | 


_ FIG. 34 Checking Valve Spring Squareness 
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Lubricate. the timing chain with engirie oil before | 


installing it on the engine. 
Inspection | 


Inspect the chain for: broken links. 
sprockets for cracks and worn or damaged. teeth. 
Replace all the components of the timing chain and 
‚Sprocket assembly, if any one item needs replacement. 


Inspect the fuel pump drive eccentric assembly for 


‘scores, nicks and excessive wear. If. the eccentric is 


| scored, replace t. 


Timing Gears T | 
Cleaning 


“Clean the gears in ` solvent and dry them with | 


compressed air. 


Inspection 


Inspect the gear teeth io Scores, nicks, etc: Note the 
condition of the teeth contact pattern. If the teeth are 
scored, replace the gears. 


It is necessary. to replace the gears in sets. Also, 


check backlash and. runout. 


Crankshaft Vibration Damper and. Sleeve 


Cleaning 


Clean the oil seal contact surface on the PS 
damper or sleeve with solvent to remove any corrosion, 


J sludge or varnish deposits. Excess deposits that are not 


readily. removed with solvent may be removed with 
crocus cloth. Use. crocus cloth to remove any sharp 


edges, burrs, or. other imperfections which might. 


damage the oil seal during installation or cause 


premature seal wear. Do not use crocus cloth to the. 


extent that the seal surface becomes polished. A 
. finely polished surface may produce poor sealing or 
cause premature seal. wear. 


` Inspection 


Inspect the crankshaft damper or sleeve oil seal 


surface for nicks, sharp edges or burrs that might 
damage the oil seal during installation or cause 
premature seal wear. | dui | | 
Crankshaft ` 

Cleaning 


_ Handle the crankshaft with care to avoid possible 
fractures or damage to the finish surfaces. Clean the 


crankshaft with solvent, and ко out all ой passages  . 


with compressed air. 


. On a 4.9L engine, clean the oil seal contact surface | 
` at the rear of the crankshaft with solvent to remove any ` 


corrosion, sludge or varnish deposits. Excess deposits 
that are not readily removed with solvent may be 
removed with crocus cloth. Use crocus cloth to remove 
any sharp edges, burrs or other imperfections which 
. might damage the: oil seal during installation or cause 


premature seal wear. Do not use crocus cloth to the. 


' extent that the seal surfaces become polished. А 
‘finely polished surface may produce poor sealngo or 
cause prémature seal wear. 


Inspection 


Inspect the main andi connecting rod journals for 
cracks, scratches, 9100У554 or scores. | 
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- Measure the diameter of each journal. in at least fout ` 


places to determine out-of-round, ра or undersize ” 


condition (Fig. 35). 


On an engine used with a manual shift transmission, | 
check the fit of the clutch pilot bearing in the bore of the. 
crankshaft. A needle roller ¿bearing and adapter 
assembly is used as a clutch pilot bearing: It is inserted - 
directly into the engine crankshaft. The bearing and 
adapter assembly cannot be serviced separately. The 
needle bearing clutch pilot can only be installed with the 
seal end of the bearing facing the transmission. The 
bearing and seal are pre-greased and do not require: 
additional lubrication. A new bearing must be installed 
whenever a bearing is removed. 


Inspect the pilot bearing, when: used, for а 


. evidence of overheating or loss ої lubricant. ыы if 


any of these conditions are found. 
“On the 4.9L (300 CID). l-6 engines, inspect the rear oil 


seal surface of the crankshaft for. excessively deep 


grooves, nicks, burrs, porosity, or scratches which could 


. damage the oil seal lip during installation: Remove ail 


nicks and burrs and polish the chamfered edge and oil 
seal contact surface with crocus. cloth. ` 


Check the runout of the flywheel mounting flange with 
a. Dial Indicator: with шскеу ee 4201-Е, -G or 
equivalent. ` А лі 


‘Flywheel ` 
| Automatic. Transmission. 
Inspection 


‘Inspect the flywheel for uds Or ORO amado that 
would make it unfit for further service. Inspect the 
starter ring gear for worn, chipped or cracked teeth. If 
the teeth are damaged, replace the flywheel assembly. 


With the flywheel installed on the crankshaft, check 
the gear face runout of the flywheel. Refer to Diagnosis 
and Testing in this Section for. the proper Min dia 


Manual- Shift Transmission ` 


Inspection 


‘Inspect the УВ {ог айке heat МӘТІН or other 
damage that would make it unfit: for further service. 
Machine the friction surface of the flywheel if it is scored 
If it is necessary to remove more than - 


CHECK FOR OUT-OF-ROUND AT EACH END OF JOURNAL `. 


ERTICAL TAPER 
ORIZONTAL TAPER 
ND B VS О = OUT OF ROUND | 
> | А10094-1А 


FIG. 35 Crankshaft КЕР Measurement | 
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1.143mm . (0.045 inch) of. stock from the original 


thickness, replace the flywheel. 


Inspect the ring gear for worn, chipped,- or cracked 
teeth. If the teeth are damaged, replace the ring gear. 


` With the flywheel installed on the crankshaft, check 
the flywheel face runout following the procedure ‘under 
. Diagnosis and Testing in this Section. 


Main апа ‘Connecting Rod Bearing . 


Cleaning - 


Clean the bearing inserts and caps thoroughly” in 
solvent, and dry them with compressed air. Do not 
scrape gum or varnish deposits í from pee shells. 


Inspection 


Inspect each Ж? АИ Bears: with a 
scored; chipped, ог worn surface must be replaced. 
Typical examples of bearing failure and the causes are 
shown in Fig. 36. The copper-lead bearing base may be 
visible through the bearing overlay in small. localized 
areas. This may not mean that the bearing is 
excessively worn. It is not necessary to replace the 
bearing if the bearing clearance is within 
recommended limits. Check the clearance of bearings 
that appear to be satisfactory with Plastigage or its 
equivalent. Fit new bearings as outlined. | 


Connecting Rods 


Cleaning 


Remove the bearings from the rod and cap. Identify 
the bearings if they аге їо be used again. Clean the 
connecting rod.in solvent, including the rod bore and the 
back, of the- bearing inserts. Do not use a caustic 
cleaning solution. Blow out all passages with 
compressed : air. Ф | ! 


Inspection 


The conriecting rods: and related parts’ should be 
carefully inspected and checked for conformance..to 
specifications. Various forms of engine wear caused by 
these parts can be readily identified as follows: `- 


A: shiny surface on the. pin boss side of the piston 
usually indicates that. a connecting rod is. bent or the 
piston pin hole is not:in proper relation to the piston skirt 
and ring grooves. C 


Abnormal connecting rod bearing wear can be 
caused by either a bent connecting rod, an improperly 
machined journal, or a tapered. connecting rod bore. 


Twisted connecting rods will not create an easily 


identifiable: wear. pattern, but badly twisted rods will - 


disturb the action of. the entire. piston, rings, and 
connecting rod assembly ànd may be the cause of 
excessive oil consumption. 


Inspect the’ connecting rods for signs of fractures. 
Inspect the bearing bores for out-of-round and taper. If 
the bore exceeds the maximum limit and/or if the rod is 
fractured, it should be replaced. 


Check the ID'of the connecting rod piston pin ife: 
Install oversize piston pin if the pin bore is not within 
specifications. Replace worn or damaged connecting 
rod. nuts and bolts. 


After the connecting rods are assembled to the- 


piston, check the rods for bends or twists on a suitable 
alignment fixture. Follow the instructions of the fixture 
manufacturer. If the bend and/or twist exceeds 


| specifications, 


за pact _ U BRIGHT (POLISHED) _. 
С CRATERS OR POCKETS 22: 


u FATIGUE FAILURE | . ` IMPROPER SEATING 


SCRATCHES 


OVERLAY 
WIPED OUT . 
| DIRT IMBEDDED 
INTO BEARING MATERIAL 


“SCRATCHED BY DIRT " LACK OF OIL. 


OVERLAY GONE. 
' FROM ENTIRE SURFACE 


TAPERED JOURNAL 


. RADIUS RIDE 


RADIUS RIDE 
A10095-1A 


FIG. 36 Typical Bearing Failures 


the rod must. Be straightened or 
replaced. _ 


Pistons, Pins and- Rings | 


: Remove deposits. from. the piston anae. Clean 
gum or. varnish from the piston skirt, piston: pins and 
rings with solvent. Do not use a caustic cleaning 
solution or a wire brush to clean pistons. Clean the ` 
ring groove with Ring Groove Cleaner Tool D81L-6002- ` 
D (Fig. 37). Ensure the oil ring slots (or holes) are clean. 


Inspection ^ | | 
Carefully inspect the pistons for fractures at the ring 


lands, skirts, and pin bosses, and for scuffed, rough, ог. 


scored skirts. If the lower inner portion. of the ring 
grooves have high steps, replace the piston. The step 


will interfere with ring operation and cause excessive 


ring. side clearance.. 


.. Spongy, ‘eroded areas i near the edge of the piston top 
are usually caused by detonation or pre-ignition. A shiny 
surface on the thrust surface of the piston, offset from 
the centerline between the piston pin holes, can be 
caused by a bent connecting. rod. Replace pistons that . 
show signs: of. excessive wear, wavy ring lands or 
fractures, or damage: from ‘detonation or pre-ignition.. 


Check . the piston-to- cylinder bore clearance by 
measuring the piston and bore diameters. Refer to the 
specifications in. the applicable engine section. for. the ` 
proper clearance. Refer to Cylinder Block Inspection.for 
the bore measurement procedure. Measure the OD of 
the piston with micrometers at the centerline of the- 
piston pin bore and at 90. degrees to the pin bore 
axis. Check the ring side clearance following the 
procedure under Fitting Piston Rings. 


Replace piston pins showing signs of: fracture, 


9102108. ог меаг. Сһеск the piston pin fit in the piston. 
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7 PISTON RING GROOVE 
| CLEANER 


(TOOL-D81L-6002-D) 


. FIG. 37 Cleaning Ring Grooves—Typical ` 


and .rod.. Refer to Piston .and Connecting Rod 
Assemblies in the applicable engine section. 


Check the OD of the piston pin and the ID of the pin 
bore in the piston. Replace any piston pin or piston that 
is not within specifications. 


‚ Replace all rings that are scored, chipped or cracked. 
Check the. end gap and side clearance. It is good 
practice to always install new rings when overhauling an 
engine. Rings should not be transferred from one piston 
to another regardless of mileage. 


Cylinder Block 


Cleaning 


After any cylinder bore repair operation, such as 
honing or deglazing, clean the bore(s) with soap or 
detergent and water. 


detergent, and wipe the bore(s) dry with a clean, 
lint-free cloth. Finally, wipe the bore(s) with a clean 
cloth dipped in engine oil. If these procedures are 
not followed, rusting of the cylinder Dore) may 
occur. 


If the engine is disassembled, thoroughly clean the 
block in solvent. Remove old gasket material from all 
machined surfaces. Remove all pipe plugs sealing oil 
passages; then clean out all the passages. Blow out all 
passages, bolt holes, etc., with compressed air. 


Ensure the threads in the cylinder head bolt holes are 


clean. Dirt in the threads may cause binding and result ` 


in a false torque reading. Use a tap to true-up inroads 
апа to remove any ЕРЕ | 


Inspection 
After the block has been thoroughly cleaned, check it 


for cracks. Minute cracks not visible to the: naked eye 


may be detected by coating the suspected area with a 


mixture of 25 percent kerosene. and 75 percent light. 


engine oil. Wipe the part dry and immediately apply a 
coating of zinc oxide dissolved in wood alcohol. Avoid 


use of methanol substitute rubbing alcohol. If cracks are ` 
present, the coating will become discolored at the ` 


cracked area. Replace the block if it is cracked. 


Check all machined gasket surfaces for burrs, nicks, - 


scratches and scores. Remove minor imperfections with 
an oil stone such as D81L-6002-A or equivalent. Check 
the cylinder block for flatness of the cylinder head 


gasket surface following the procedure and 


specifications recommended for the cylinder head. The 


cylinder block can be machined to bring the cylinder . 


Then, thoroughly rinse the ` 
bore(s) with clean water to remove the soap or 


head gasket surface within the flatness specifications 


listed in the specific engine Section. Do not to exceed - 
0.254mm (0.010 inch) stock removal from the 
original gasket surface. | | 


Replace all expansion-type plugs showing evidence | 


Of leakage. 


Inspect the cylinder walls for scoring, uec or 


other signs of wear. Check the cylinder bore for out-of- 


round and taper. Measure the bore with an accurate 
bore gauge following the instructions of the 
manufacturer. Measure the diameter of each cylinder 


bore at the top, middle and bottom with the. gauge. 
placed at right angles and parallel to the centerline of 
the engine (Figs. 


24 and 25). Use only the - 
measurements obtained at 90 degrees to the engine 


. centerline when ddr the piston -to-cylinder bore 
«clearance. 


Refinish cylinders that are. deeply: scored and/or 


when out-of- ТӘНЕ” and/or taper EXCESOS) the service 


limits. 
If the cylinder walls have minor surface damage but: 


_ the out-of-round and taper are within limits, it may be 


possible to remove such damage by honing the cylinder . 
walls and installing new service piston rings providing 
the piston clearance is within specified limits listed in 
the specific engine Section. 


To remove the cylinder wall glaze or to- refinish : a 


‘cylinder bore, follow the honing procedure described . 
under Cylinder Block- ewe Cylinder та 


- Oil Pan. 


Cleaning · · 


Ѕсгаре апу dirt or meli bailes from the: ‘inside of 
the pan. Scrape all old gasket material from the gasket 
surface. Wash thé рап in solvent and dry it thoroughly. ` 
Be sure all foreign paros are removed from Pen ше 


-baffle plate. 
‘Inspection 


Check the pan for RA holes, damaged drain plug 


threads, and a loose baffle. Check the gasket surface 


for damage caused by over-tightened bolts. Straighten 
the surface as required to restore original flatness. 


Replace the pan if répairs cannot be made. 


Oil Pump ` 


Cleaning . 


Wash all рагіѕ-іп a Solvent and dry them ОЛ, | 
with compressed air. Use a brush to clean the inside of 


"the pump housing. and the- pressure relief valve 
‘Chamber. 
removed. 


Ensure all dirt and metal’ particles аге  - 


` Inspection 


‘Refer to the Speciications in the ОЕ engine 
section for clearances and service limits. 


Check the inside of the pump housing and the puter 


.race and rotor for damage or excessive wear or scoring. 


Check the mating surface of the pump cover for wear. 
If the cover mating surface is worn, scored or о 
replace the pump. 


Measure. the inner rotor tip clearance (Fig. 38). 


With the rotor assembly installed in the housing, 
place a straightedge over the rotor assembly.and the. 
housing. Measure .the clearance (rotor . end play) 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


21-01-24 а 3 . * General -Gasoline Engine Service 20 | BN 21-07-24) 


between the straightedge and the rotor and outer race 
(Fig. 39). Refer to the йш engine: 22. for 
specification. | 7 


Check the drive shaft-to-housing bearing clearance ` 
by measuring the OD of ше shait and the ID 9 the | 
‘housing bearing. 


Detail components of the oil pump are not serviced. If 
any part of the oil pump requires аша replace 
“the complete pump. assembly. 


Inspect thé relief valve spring for a collapsed or worn 
condition. Check the relief valve spring tension. 
according to specifications for specific engine. 


Ku КӨРЕ” E TE = Check the relief valve’ piston for scores and free 
: INNER TOOUTER ROTOR ._. E à 'operation in one bore. 

.  TIPCLEARANCE MUST NOT >. a + NU | bs "a . 

EXCEED 0.305mm (0.012 INCH) WITH m $n `. I | : ПИ м і 
FEELER GAUGE INSERTED 12.7mm `. xU 'L = iD | | | 

(1/2) MINIMUM AND ROTORS · 

REMOVED FROM PUMP HOUSING. | 

кү ue Я .A5768- C 7 >£ 


FIG. 38 Checking Inner Rotor Tip Clearance 


STRAIGHT EDGE 
D83L-4201-A 


FEELER GAUGE 


FIG..39 Checking ‘Rotor End Play - 


THIS VEHICLE IS .EQUIPPED WITH EEC IV/EFI SYSTEMS. IDLE. 
SPEEDS АМО IDLE MIXTURES ARE NOT ADJUSTABLE. SEE SHOP 
MANUAL FOR ADDITIONAL INFORMATION. 


i A AOJUST IGNITION TIMING WITH THE TRANSMISSION IN NEUTRAL. | 
} Ж 7 PARKING BRAKE SET AND THE WHEELS BLOCKED. ENGINE MUST BE 
T MA ATING TEM RA 

IGNITION TIMING _ . ^T Y TURN OFF ENGINE. O ATURE | 

(2) DISCONNECT, THE IN-LINE” SPOUT CONNECTOR i оо on ка). 
r OCEDDBE 3) RE-START PREVIOUSLY WARMED-UP EN 
š ` (4) ADJUST IGNITION TIMING TO 10° BT Dc "S 

(5) TURN OFF ENGINE AND RESTORE ELECTRICAL CONNECTION.: 


FIRING ORDER · – :1-5-4-2-6-3-7-8: 


futi: ТАМА) 


оси 


t 
(7-7 


. THIS "VEHICLE CONFORMS TO U.S. EPA REGULATIONS APPLICABLE, d. 
TO 1988 MODEL YEAR NEW LIGHT-OUTY TRUCKS - 


-' ENGINE. © SPARK PLUG SPARK‘PLUG GAP . ENGINE VACUUM HOSE. ' 
DISPLACEMENT, — TYPE — SPECIFICATIONS ` ` ROUTING (TYPICAL) 


^ FIG. 40 Typical Vehicle Emission Control Information (МЕСІ) Decal ` LER UE ее 
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_ SPECIFICATIONS 
сагагы _ 7 APPROXIMATE ENGINE OIL CAPABILITY- 


| Engine :. Е U.S. Quarts | U.S, Quarts | Imp. Quarts | imp. Quarts | Liters. 2 м ‘Liters | . 
Displacement . . | ~ With Filter .,| . Without Filter . With Filter. | Without Filter. | : With Filter — |. Without Filter _ 


E Change 
.4.9L (300 CID) -6 . > | 


v8 2 


5.0L (302 CID 


| 
5.8L (351 CID) W-V-8 . ` 
| š 


7.5L (460 CID) V-8 | eo Í: 
por UE TE | іш | VS СА1415-2) С, 
SPECIAL SERVICE TOOLS 1.2 з, шз с 00550050500 
GENERAL GASOLINE ENGINE SERVICE: О | | 95 | 
| Description === 7 07 7 :| Description 02-00 
Impact Slide Hammer и : | .. | Upper Main: Bearing Inse 
Impact Slide Hammer — с | Flywheel Holding Tool . 
Impact Slide Hammer · ·. ` s Lo | TOOL-6500-E- | Hydraulic Tappet Leakdown Tester 
T58L-101-B.  _ , | Puller Attachment ^ | ^.. | TOOL:6505-E `` | Маме Stem Clearance Tool - ^ ^ 
| Clutch Housing Alignment Adapter. `: ` 
| Dial Indicator with Mag. Base ° 5. Tappet Bleed Down’Wrench ` 
| D78P-4201-F, G ~ | Dial indicator with Bracketry. 7 ш. Tappet Bleed Down Wrench... . 
. Dial Indicator with Bracketry "m : Valve/Clutch Spring Tester ` Mu x 
| T70P-6000 — ` | Engine Lifting Brackets 'TO0L-6513:K | Tappet Bleed Down Wrench `- : 
Й "^| Engine Lifting Plate ` T79T-6527-A 


| D81L-6002-D Piston Ring Groove Cleaner. .. T79T-6527-B 


Tool Number ` 
TOOL-6331 


rt Remover & Replacer' 


Bearing Housing Seal Replacer Valve Spring Compressor - 


Tappet Bleed Down Wrench 


Rocker Arm Stud Remover . 
Rocker Arm Stud Replacer ' 
Valve Spring Compressor : 


D81P-6002-E ^. | Valve Seat Runout Gauge i ` T62F-6565-A 
'T64L-6011-EA . ^ | Cylinder Ring Reamer. © °° =, TOOL-6565-AB Cup Shaped Adapter - 
ne | T73L-6600-A Pressure Gauge - 


Т731-6011-А. _. | A 7 m 
| D79P-6666-A ; . -~ | Spark Plug Boot Puller 


mum Зы, T74P-6666-A Spark Plug Wire Remover 
.T79T-6019-A . | Front Cover Aligner | M | T65P-6701-A - Rear Oil Seal Réplacer . - 


T69P-6049-D. - Rocker Arm Stud Replacer E D79L-6731-A." | Ой Filter Wrench 


Valve Spring Compressor. ^ Oil Filter Wrench 

Front Seal Remover Adapters ^ Front Cover Seal Replacer | 
Piston Pin Remover/Replacer Front Cover Seal Remover ~ ` i 
| Camshaft Bearing Set . “Rocker Arm Stud Replacer ` 


| : А. .. | Camshaft Gear’Replacing Adapter > D81L-6002-B : | Plastigage ^ — 
Crankshaft Damper Remover _ D83L-4201-A.. . Straight Edge. 


Damper Remover/Replacer Tool | КС Т 


` 


, 
200%. 
2- à 
к a 
5 . 
Й 


T58P-6316-D 


| T79T-6316-A | 


«^ САб8552Н `` 


ROTUNDA EQUIPMENT 


‘| Engine Cylinder Leak 


Detection and Air 
specification, ESE-M99C103-A Fluorescent О Additive. == С су. 


» + 
ii ns 


. (QDUse with Ford: | 
`. @Use with Rotunda specification, 112-00005 Fluorescent Oil Additive... 
А i | $c bg | 5/4 К "n ^ N ^ N 5 | 2.СА9626-10 
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VEHICLE APPLICATION ` 


E- 150 Through. E-350, F- 150 ‘Through F-350 and. 
Bronco Truck Models. „ ofa 


DESCRIPTION. 
Engine 1 з. 
. The 4.9L (300 CID) І-6 engine block is a fedal figh- 


grade cast iron. The crankshaft has seven main . 
bearings and is made. of precision cast nodular iron. ..- 
Pistons are aluminum alloy with integral steel struts. The . . 
. valve rocker arms are stamped steel with powdered | 
métal cylindrical. fulcrums. Tappets are hydraulic and 


. are self-adjusting. The 4.9L (300 CID) 1-6 engine has 
exhaust valve rotators. Timing gears are helical gear 
type. The cam gear is made of phenolic material. 


The 4.9L (300 CID) 1-6 is the standard engine tor " 


E-150—E-350, Bronco, F-150—F- 350 and F-150— 
F-250 (4x4) ` 


Engine Code ‘information Label. 


Refer to Fig. ДІ; 


Located on the timing gear front cover is the engine 
. -code information label containing, among other ` 
pertinent data, an engine build date, an engine plant 


code, and an engine ee 


ENGINE CODE | 


ENGINE PLANT [Е 
FR Uv: | ` ENGINE BUILD Ë 
. DATE ` 


E | | ШШ 


. A9306-1B | 


Fig. 1 4:91. Engine Code Label 


Emission Calibration Label. 


Refer to Fig. 2. The emissión calibration ТОС. label 


, is.located on the.LH.side-door or.LH door post pillar. It - 
identifies the engine calibration number, the. овое p 
. code. number and revision level. : zs | 


These numbers: are used to deiérmirie if f paris ‘are. Ë. 


unique ‘to. ‘specific engines. 


NOTE: It.is imperative that the engine ides апа the | 


. Calibration number be used when oraenng pans or 
: making inquiries about the . engine. | 
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` CALIBRATION 
ÉTALONNAGE 
CALIBRACIÓN 


2 8-76A-R00 


` 
` ` 


E8AE-6E061-ABY 


A10693-1A 


FIG. 2 Emission Calibration Label 


Exhaust Emission Control System * 
Refer to Fig 1. | | 


The exhaust emission ) control devices used on these 
engines ` are covered in the. son cients 
Diagnosis* manual. 


Crankcase Ventilation System | 


These engines. are equipped with a positive, closed- 
type ventilation system which directs the crankcase 
vapors to the intake manifold for combustion. 


Lubrication System 


Oil from the oil: pan sump is forced through the 
pressure-type lubrication system by: a rotor-type oil 
pump (Fig. 3). A spring-loaded relief valve in the pump 
limits the maximum pressure of the system. Oil relieved 
by the valve is directed back to the intake side of the 
delis 

The engine has a ‘full-flow disposable filter or a 
replaceable element-type filter which filters the entire 
output of the pump before the oil enters the engine. The 
filters һауе an integral relief valve. The relief valve 


c»; £ > SS 


FIG. 3 Typical Lubrication System 


4.9L (300 CID) Six-Cylinder Engine 


21-11-2 


permits oil to bypass the filter if it becomes. clogged, 


thereby maintaining a continuous supply of oil to the 
engine. An anti-drain back feature is designed into the 


oil filter system to preverit a reverse flow of oil when the 
engine is stopped. 


-From the filter; the oil flows into the main ой gallery. 
The oil gallery supplies oil to all the camshaft and main 
bearings. 


Тһе crankshaft is drilled from the main баай to 
the connecting rod oumas to lubricate the rod 
bearings. 


- Oil from the floor of the valve tappet hamber is fed 
through a drilled passage in the cylinder block into the 
distributor pilot to lubricate the distributor shaft, 
bushings, and the distributor-to-oil pump intermediate 
shaft engagement. | 


The main oil gallery intersects all of the valve appel 
bores supplying pressurized oil to the hydraulic valve 
tappets. A reservoir at each valve tappet bore boss 
traps oil so that oil is available for valve tappet | 
lubrication as soon as the engine starts. 


When the hydraulic tappet is on the base circle of the 
camshaft lobe (valve closed), the oil hole in the 
hydraulic tappet is indexed with the oil gallery, and ой 
flows into the plunger. Oil is also metered through the 
metering valve (disc) through the oil passages in the 
push rod cup and it flows up the hollow push rod. In this 
position, the drilled hole in the ball end of the push rod 
is indexed with a drilled hole in the rocker arm, and the 
oil lubricates the upper valve train bearing areas. 
Excess oil is.returned to the oil pan through drain holes 
along the.side of the cylinder head and block. 


. Excess oil in. the push rod chamber drains back into 
thé oil pan through openings along the cylinder block. 


A2176-2C 


*Can be purchased.as a separate item. 
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Cooling. System 
‘The coolant is drawn from the bottom.of the radiator 


by the water pump, which delivers the coolant to dus ú 


cylinder block (Fig. 4). 


As the coolant enters the block, it travels ‘Ruan 
cored passages to cool the: entire length -ofeach 
cylinder wall. The coolant is then directed upward into 
the cylinder head where it cools the combustion 
chambers, valves апа valve seats. ` 


~ 


The coolant from the cylinder head flows into the 
coolant outlet housing, past.the thermostat if it is open, 
and into the top of the radiator. If the thermostat is 
closed, a small portion of the coolant is returned to the 
water pump for recirculation. ` 5 


DIAGNOSIS AND TESTING 


Refer. to Diagnosis and Testing in Section. 21- -01, 
General: Gasoline Engine Service. 


ADJUSTMENTS 


|. Valve Clearance 


A 1.52mm (0.060 inch) 2009 шй гой ога | 52mm 
(0.060 inch) longer push rod is available for service to 
provide a means of compensating for dimensional 
changes in the valve mechanism. Refer to the Master 
Parts List or the specications for the appropriate color 
code. 


.. Valve stem-to-valve rocker. arm clearance should be ` 
within .specifications with the .hydraulic tappet 


. completely collapsed. Repeated valve reconditioning 


operations: (valve and/or valve seat. refacing) will 
decrease the clearance to the point that if it is not 


compensated for, the hydraulic: valve. tappet will 
collapse and cease to function, and could prevent the 
valve seat face from properly seating'on the valve seat. 
Valve will.be held open. 


The positive. Stop. rocker arm bolt eliminates the `` 


necessity of adjusting the valve clearance. However, to 
obtain the specified valve clearance, it is important that 
all. valve components be in a serviceablé condition and 
installed and tightened to specification. | 


FIG. 4 Engine Coolant Flow Typical’ : 


4.91. (300 CID) Six-Cylinder Engine 


FIG. 5 4.9L (300 CID) Six Valve Clearance ` 
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` STEP 1- SET NO. 1 PISTON ON T.D.C. AT END OF COMPRESSION - | 
STROKE ADJUST NO. 1 INTAKE AND EXHAUST. > 


. STEP 4 - CHECK NO. 6 INTAKE AND EXHAUST 


STEP 3 - CHECK NO. 3 
INTAKE AND EXHAUST `` 


` - STEP 6 - CHECK NO. 4 
INTAKE AND EXHAUST ` 


STEP 2 - CHECK NO. 5. 
INTAKE AND EXHAUST 


STEP 5 - CHECK NO. 2. . 
: INTAKE AND EXHAUST 


А10096-1А . 


To determine whether a shorter or a longer push rod 
is necessary, make the following check. 


. 14; Install an. auxiliary starter · switch. Crank . the 


engine with the ignition switch in OFF position. 


2. Make two chalk marks on the crankshaft damper 
(Fig. 5). Space the marks approximately 120 
degrees .apart so that, with the timing mark, the ` 
damper is divided into three equal parts. (120 
degrees is one-third of the distance around the 
damper circumference). 


3. With No. 1 piston on TDC at the end T he 


и stroke, tighten the rocker arm bolts of 
the . No. intake | and exhaust valves ‘to 
specifications. | 


Then slowly supply préssure ‘to bleed down the 
hydraulic tappet ‘until the plunger is completely 
bottomed using Tappet Bleed Down Wrench T70P- 
6513-А or equivalent (Fig. 36).^ 


:. -Hold the tappet in this position and check the 
TAE available clearance between the rocker arm and 
the valve stem tip with a feeler gauge. - ! 


. |f the clearance is less Man specifications, mola! 
a shorter push rod. ` | | 


. If the clearance is greater than specifications, 
install a longer. push rod. 


` 4. ‘Repeat. this procedure for the remaining set of | 


valves, turning: the crankshaft with an auxiliary 
starter switch, one-third turn at a time, in the 
direction of rotation. At the same time, adjust the 
valves in the firing order sequence, 1-5-3-6-2-4. 


REMOVAL AND INSTALLATION | Я 
When installing nuts or bolts that must be tightened, 


. Oil the threads with light д engine ой. Do not ой 
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‚ ТАРРЕТ 

| BLEED ` 

DOWN. 
|^. WRENCH ` 
|' T70P-6513-A|- 


FIG. 6 Valve Clearance. Check: 


threads that require oil-resistant or г water-résistant 


sealer. 


Refer: to Section: 21 -01, General Gasoline Engine 
Service. for Repair and: Cleaning : and' Inspection 


procedures. ‘Refer to the end: of this Section for. all ` 
engine component bolt torque specifications. Refer to - 
Section 27-06, Accessory. DENG Belt Service for. all belt 


tension specifications. 


Engine. Assembly | 
Е-150—Е-350 апа Bronco 


The engine removal ‘and’ installation procedures аге: 


for the engine only without the transmission attached. 
Removal | | ы 


1. .. Drain the cooling system and the гане: 


, Remove the diss Remove the throttle body inlet 
tubes. ~. SEC 


2.. Disconnect the —9 оюп cable. Disconnect 
the heater hose from the water pump and coolant 


outlet housing. Disconnect the: flexible fuel line 
. from the fuel pump. ` 


222 Remove the radiator. 
. Radiators | 


4. Remove the cooling fan, viscous fan drive, Water 
^. pump pulley and fan drive belt (Fig. 7): > 


NOTE: The fan clutch/water pump hub. a a RH 
thread. ` 


ones ipiseonnact the accelerator cable at the ‘throttle 
body. Remove the cable retracting spring. 


‘Disconnect Power brake vacuum line ` at the 
intake manifold. . ' | 


On a: vehicle’ with an automatic: transmission, 
_. disconnect the transmission CAO cable at the 
throttle body. 


Refer to { Section Y 27-04 


6. Disconnect the exhaust manifold irm the muffler. 


inlet pipe. Disconnect the body ground strap and 
the battery ground cable at the engine. | 


7.. Disconnect the Electronic Engine Control. (EEC) 
- -harness from all sensors (if 50: equipped). 


8. Disconnect the engine - wiring harness ` at the 


- ignition coil, coolant temperature sending: unit апа. 


4.9L (300°CID) Six-Cylinder Engine 
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PULLEY - ° . FAN ` 
un ASSEMBLY 
,8600. . 


“ELUTCH | 
ASSEMBLY 


- SCREW AND'WASHER 


«ASSEMBLY-57632-S2 


(4 REQ'D) 
TIGHTEN TO ` 
16.2-24.4 Nm _ 
“12-18 FT-LB) | 


INSTALLATION 4. 9L 
EFI ENGINE  .- 


A10702-1A 


FIG. 7 Fan Blade. Installation F-150—F-350, E-Series 


2 and Bronco 


Е oll pressure sending unit: Position the harness out | 


of the way. 


+. Remove the aitamator mounting bolts and position 


` “the alternator out of me way, leaving Ч me wires ` ` 


eee 


Remove the pówer steering pump from the 


mounting brackets and position it right side up and . 
: to one side, leaving the lines attached. If equipped · 


- . With ап air compressor, bleed the air: system and | 


disconnect the two air pressure -lines at the. - 


. compressor. 


10. “Raise the veħicle. Remove the Starter (and the 
‘automatic transmission fluid filler tube bracket). 


B Remove the engine rear: plate upper RH bolt. 


Оп а vehicle with a manual transmission, remove И 
all the flywheel housing lower . attaching bolts. 


E Disconnect the clutch retracting "spring. ` 


On a vehicle with an automatic transmission, 


. “remove the converter housing access cover 


11. 


assembly. Remove the flywheel-to-converter nuts . 
and secure the converter assembly in the housing. : 
Remove the transmission oil cooler lines from the 


. retaining clip at the engine. Remove the converter ` 
housing-to- engine lower attaching: bolts.” 


On F-150—F- 350. апа Вгопсо, remove the 


insulator-to- -intermediate support bracket nut from 


.. each engine front support. 


12. 


Lower the vehicle and position a transmission jack, 


*- such as Rotunda 066-00017 or equivalent, under 
. the transmission to support it. 


Remove the 
remaining iywpoel: Or converter housing-to- engine ^ 


e bolts. 


18. 


Attach Engine Lifting Bracket 170P- 6000 or 


equivalent. Raise the engine. slightly and carefully 


pull it from the transmission. Lift the engine out of 


the chassis. 
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Е Installation | 


Lower the engine СОУ into the chassis. Make | 
sure the dowels in the block engage the holes. in 


the flywheel or. converter housing. 


Ona vehicle with an automatic transmission, 
start the converter pilot into the crankshaft. 
Remove the retainer о the converter in the 
housing. u 


Оп` а vehicle. with’ ; а " UN start 


the transmission input shaft into the clutch disc. It 


may be necessary .to adjust the position of the 


transmission with relation to the engine if the 


transmission input shaft will not enter the clutch 
disc. If the engine hangs up after the shaft 


enters, turn the crankshaft slowly (with the 
transmission in gear) until the shaft splines 


mesh with the clutch disc splines. 


4.9L: (300 сїр) Six-Cylinder Engine | 
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NOTE: The fan: clutch/ water „pump ‘hub has a RH 
thread. | 


Adjust tension of all: icine belts to — 


. Tighten the alternator, power steering pump and 
air compressor . mounting - bolts to specification. 


14.7 


Install the converter or flywheel -housing upper "E 


attaching: bolts. Remove the d aprons па 


transmission. 


Lower .the engine until it. Tests. оп the. engine 
'support(s) and remove the lifting sling. 


‘Install the engine:LH and RH, support insulator-to- 


intermediate support bracket attaching nuts and 
washers. Tighten the nuts to 73-100 N-m (54-74 ft- 
Ib). Install. the automatic transmission ой cooler 
lines bracket. 


. Install the remaining converter c or . flywheel housing 


attaching bolts. Connect the clutch. return spring. 
Install the starter and connect the starter cable. 


, Attach the automatic transmission fluid filler tube 
D bracket, if SO equipped. ` Er 


10. 


On a: vehicle: with an automatic transmission: 
install the transmission .-oil . cooler lines ` in the 
bracket. at the: cylinder block. 


Install the exhaust manifold-to-muffler inlet pipe 


.  lockwashers and nuts. Tighten the .nuts to 
.. Specification. Refer to Section. 26-01, 
Exhaust Systems. Service. | 


General 


Connect the engine ground strap and the battery 
ground cable. ` 


. Connect Electronic Engine Control. (EEC) harness 


to all sensors, if so equipped. 
On. a vehicle. with an automatic transmission, 


. connect the ki¢kdown. cable to. the throttle body. 
_ Connect: the accelerator linkage to the throttle 


Ы body: and install: the retracting: spring. 


11. 
12. 


13. 


| Reconnect power brake. vacuum line. to the 


intake: manifold. 
Connect the coil primary wire, ‘oil pressure and 


coolant temperature sending unit wires, flexible 
fuel line, heater hoses and the paren postive 


cable. 
Install: ‘the. altemitor с on the mounting bracket. 


‘Install power Steering: pump Оп the mounting 
brackets. 


Install the water pump 'pulley, viscous ian drive, 


cooling fan.and'drive belt. Tighten the fan bolts. to. 


‚17-24 Мет ag 18 ft-lb) (Fig. 6). 


19. 


Refer to Section ` 27-06, AN Drive. Belt 
Service. i | 


Install the radiator: ‘Cornett the editor iwe 
hose to the water pump and the radiator. upper. 
hose to the coolant outlet housing. Connect the air. 
compressor lines. If removed, install air conditioner 
compressor and condenser. - | 
Оп a vehicle with an: automatic transmission, 
connect. the. oil: cooler lines. 
15. If. applicable, install and. 'adjust the hood. 
16. Fill and bleed the Cooling system. Refer to Section 
: 27-02, Cooling System Service. Fill the crankcase. 
Operate: the engine at fast idle and check all hose 
connections. and gaskets for leaks.: 
17. . Perform. ЕЕС. Quick Test to check the function.of . 
- the EEC systém; if so equipped. Refer to Engine/ 
Emissions Diagnosis" manual. 
18. Ona vehicle with a manual transmission, adjust the | 
- clutch pedal free travel. Refer to Section. 16-03, 
TM Mechanical ` Clutch Linkage. | | 
.. “On а vehiclé: with an automatic transmission, 
adjust the transmission control linkage. -Refer: to 
‚ Section 17-02, Shift Control Linkage. Check the 
. fluid level and add as required to bring it to the 
proper level on the oil indicator. ` 
Install the throttle R intake tubes. 
E-150—E- 350. | 
Removal | РЕ | | 
pus "Open. the hood and. doof and: install seat covers. 
Then, remove the:engine cover, drain the coolant, 
remove the air.cleaner and disconnect the battery. 
‘Remove the front bumper. Then, remove the grille 
апа lower gravel: deflector as ‘an assembly. 
3. Disconnect the upper: radiator hose. at the radiator. 
4. -Remove the lower radiator hose at the radiator. 
5. Disconnect the transmission oil cooler lines at the 
. ..Ffadiator, if. so equipped. n T 
6. .Remove the .radiator апа. the: shroud, if so: 
| | equipped. | 42 
7: . Disconnect the heater hoses at the engine. Е 
8. Disconnect: the alternator. and move aside. ` | 
9. Remove the power steering pump drive belt. Then, 
^, remove the power steering pump and e Suppor from 
the engine and move aside. : | . 
10.. Disconnect the fuel line at the-fuel rail and. plug it. 
11. Disconnect the ‘distributor and sender unit, wires . 
` from the engine. | 
.12. Disconnect the ‘Electronic: Engine Control (EEC) ` 
- harness from all sensors; if so equipped. - у 
13... Disconnect the brake booster hose at the engine. 
14. 


Disconnect the accelerator cable and remove the 


| bracket from the engine. 


“Сап: be purchased г as: a. separate item. 
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15. ‘Disconnect: the automatic transmission kickdown _ 
cable at the throttle body. 
. 16. Remove the. exhaust manifold heat deflector. 
: Then; remove the inlet pipe- -to-manifold nuts. 
17. Disconnect both ends of the transmission vacuum 
line from the intake manifold and junction, 
. 18. Remove. the upper transmission-to- -engine bolts. . 
19. Remove: the: automatic transmission dipstick tube 
support . bolt at the intake manifold.. S 
20. Raise the vehicle on: a hoist and drain the . 
crankcase. : 
. 21. Disconnect the wires con the starter end remove | 
. the starter. 
22. Remove the буква inspection cover. 
23. Remove the four converter. nuts, then remove the | 
222 front engine support nuts. 
24. Remove. the oil filter. 
25. Complete the removal. of the engine- -to- 
transmission nuts. 
26. Lower the vehicle. | 
27. Install the lift chain. and remove the engine ‘from i 
the engine compartment. | 
Installation | 
1. ` Position the engine ‘and lower’ into piaca; Then, ` 
start the mounting bolts. | 
2. Remove the lifting chain.and connect the алайы | 
. inlet to the manifold. | 
-3.° Connect the transmission. dipstick. tube, if so 
222 equipped, to the intake manifold. ` 
4. Install the manifold heat shield. . 
5. Connect. the automatic гапы КОО 
cable, then install the upper. transmission-to- PONE 
. bolts. 
6. Connect the transmission. vacuum line. at the 
junction. 
Install the accelerator cable and bracket s ЕТЕ z: 
8. Connect the distributor and Senger unit wires to the ` 
. engine. ! 
9.. Connect the brake booster hose. 
10. Unplug and connect the fuel line to the fuel rail. 
:11. Connect .the transmission vacuum line to the 
*". manifold. ` ` = jd 
12. Install the alternator wires. 
13. Connect the heater hoses to the engine. 
14. Install the power steering pump and, Ma 
.. bracket. ` | 
15. Install-and adjust the power steering pump belt for | 
the proper . tension. Refer to Section. 27-06, 
Accessory Drive Belt Service. 
16. Install the radiator and shroud assembly; 1 if so 
equipped. v 
17. Position the grille and lower gravel. deflector. | 
18. Connect the upper radiator hose, then install the 


grille and deflector bolts and screws. 


19. 
^ 20. 


721 


26. 
27. 
28. 


“Install the pumper, thën raise the ‚ vehicle ona 
hoist. 


Install the converter nuts, then install the flywheel 
inspection cover bolts. 


. Connect the starter wires and install the starter 
.. assembly. 


| 22. 
E 


Install the oil filter. 


Install the front. -support nuts, and the lower engine- 
2: to-transmission bolts. Tighten to. 82: 108 М: “т (60- 
. .80 ft-lb). ` 


24. 
225. 


Connect the lower radiator hos. 


Connect thé transmission d lines to the 
radiator. 


Install the alternator - splash shield, 
Lower: the vehicle. | je ME 


Fill and-bleed the coóling system. Refer to.Section 
27-02, -Cooling System Service.: Connect: the - 


E battery and fill the crankcase with the proper grade. . 
-< Of oil. ` 


| 29: 


2-30. 


. Perform the. EEC Quick Test. to Fm the function 


of the EEC system, if so equipped. Refer to the 
Engine/Emissions Diagnosis* manual. 


Start the engine and check for leaks. Then, install. 
the engine cover and close the hood and Peor | 


Engine Front Supports - B ls me 


The 4.9L (300 CID) l-6 engine for F- 150—F- 350, | 
Bronco, E-150—E-350 is mounted on three ‘engine ` 
mounts. These models have two front mounts. located 
on each side of the engine and one rear mount located 
on. the transmission extension housing. > 


The mounts and their applications are shown i in Figs. - 
8, 9 and 10.. | 


Е-150—Е- 350 | 
Removal ` | 


1. 
ЕА 


Remove the front support 


D $ 


Raise the vacie on a hoist ` 


insulator-to- бб 
bracket nuts and washers ШОШ both Insulators 


(Fig. 9. 


2. 


Place a Rotunda Е on Jack 066- 00017 c Or 
`- equivalént under the engine. oil’ pan and position а 


wood block between the jack and oil pan. Raise 


: the engine just enough to take: the weight. off the. 


support. brackets. - 


The support brackets are mounted to the front 
"; frame crossmember with four bolts and locknuts. If 


these are to be removed, loosen the four locknuts 


` on each support bracket - and. remove from the ` 


crossmember. | 


Remove the insülator Assemb: to- cylinder block 
bolts and remove We front СРЕ. insulators. 


Installation 
1.. 


Install the insulators on the engine T and 
tighten the bolts to 81-108 N -m..(60-80 ft-lb). 


Install the four bolts and locknuts on’ the front ` 
. crossmember support brackets. Manton to 81-108 


"Nem (81-108 ft-lb). 


“Сап be purchased as а Separate item. 
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SCREW АМО WASHER 
ASSEMBLY .. 

—— 390979-S100 : 
TIGHTEN TO - 


` BRACKET - wa (60-80 
6028 | INSULATOR ^. `: 
NUT AND WASHER C d x 
ASSEMBLY 
‚ 388049-52 ` 
TIGHTEN TO - 
82-108 Ni. `“ 
(60-80 FT-LB) ' 


TIGHTEN TO. 
. . 68-94 Nem 
(50-70 FT-LB) 


WASHER 
` 44878-S2 “' 


BOLT 


58 '. BRACKET _ 
654-52 ` \ "6061 


FIG. 8 Engine Supports—E-150—E- -350 


| 3. - Lower the engine: until the front — insulators 
.. engage -the SUPPONE элеске REMOVE the 
‚ transmission jack: . 


4.: Install the: front support ені Ес: suppor 


' bracket nuts and washers. Tighten the nuts to Of 


100 N-m (57-74 ft-lbs). 
5. Lower the hoist. 


Double Front Mount F-150—F-250 aud Bronco. 


The following procedures apply e either a RH. or LH 


installation (Fig. 9 


Removal | 
1. Remove the upper and lower nul and: weder 


assemblies from the insulator assembly. If only опе. 


insulator is being rémoved, loosen nut and’ washer 
assemblies оп opposite insulator. КЕ 


2. Usinga jack and.a wood block placed under the oil 
| рап, raise the. engine · їо allow just 057 
. Clearance for: removal of the mount. | 


3. Remove. the RH. or н mount, апа shield хан, 


. mount only). 
4. Remove three bolts securing 'upper bracket. ` 
5. Remove. nuts and bolts -pocung lower bracket. 


Installation | 


t 


1. Position the lower racket and install | new bolts ` 
. and nuts. a to 65- 2 N:m s 62 ft- 19) (Fig.. 


9). 


E Position i upper bracket and install bolts. Tighten to 
з 80-110 №т: (59-81 ft-lb). .. 


3: Align locator pin with hole and position insulator on 


lower bracket.. 


4. Install lower nut and washer assembly finger tight. 


4:91. (300 CID) Six-Cylinder Engine - 


7 ЅСВЕМ/ AND WASHER ` 
. . A ASSEMBLY š 
` 387811-5100 
TIGHTEN TO 
81-108 N-m 


FT-LB) -' 


INSULATOR 
ASSEMBLY 
68032 


pu , * 60091 
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a — one AND 
‚т. RETAINER 


- ASSEMBLY ` 


SCREW AND WASHER 
ASSEMBLY 


ASSEMBLY | 
- 390128-S2 

- TIGHTEN TO 
67-100 Nem 
(57-74 FT-LB) 


.388824-S2 .. 
TIGHTEN TO 
81-108 N:m 
(60-80 FT-LB) 


NUT AND WASHER ` NUT 


М621945-52. 
TIGHTEN TO : 
81-108 .N-m ` 
(60-80 FT- LB) 


| -A3514-2M `. 


. 5. On F RH insulator, position shield.” x 
6.- . Lower the engine. carefully to make sure the. 


" insulator stud. and pin engage the upper bracket: 
mounting hole. > 


7. ` Install the nut and washer on the upper insulator 
“stud. Tighten the upper апа. lower stud nuts to di | 
22127. Nem (71-93 ft-lb). | 


8. If only one insulator was removed, ughtén the 
_- Other insulator. at the support. brackets. 


Engine Rear Supports. 


| ' F-150—F- 350 and Bronco ` 
Removai 


1. ‘Remove the attaching bolts, nut and washers (Fig. | 
- 10). | 


2; . Raise the :transmission: ШТ” to provide- 
' clearance and remove the insulator. and insulator 
retainer. | А Я 


Installation === es | 
1... -Position the insulator zd retainer. (Fig. 10). 


Install the insulator-to- extension “housing, 
_ lockwashers and bolts. | 


2: Lower the transmission and. install the ИТР to- 
frame crossmember bolt. ышы the nut and. bolts’ 
-to specifications. - | ‘ds | 


Е-1 50--Е- 250. 


Removal | | 
| 1. Raise the vehicle on a hoist. Place a transmission. 


jack, such as Rotunda 066-00017 -or equivalent, 
Әлде the transmission, and raise it slightly so the 
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BOLT-390979-S100 - 


| = | N801995-S2 
TICHTEN TO 80-100 Nm * | TIGHTEN TO 
(59-81 FT-LB) p 96-127 N-m 
|! "71-93 FT-LB) ` 
_ BRACKET (RH) . 
6046 


^. SHIELD (RH). 


| o | ; 6C038 
BOLT (x E a 
№802114-52 — 
| Ting | INSULATOR 


ASSEMBLY-6038 


BRACKET (RH) 


NUT-N800937-S2° `` 
TIGHTEN TO 65-85 N-m 
(48-62 FT-LB) 


NUT AND WASHER . 
| N801995-S2  . 
TIGHTEN TO · 
96-127 Nim 
(71-93 FT-LB) 


FIG. € 9 Engine Front Mounts—F-150—F: 350. ane Bronco 
transmission weight IS not supported by ifie rear 
support insulator. : 


2. Remove the. insulator-to-crossmember and 
ZIE Hans вов. extension оа locknuts and bolts 
(Fig. 8). 


3. Remove ‘the rear support insulator. 
Installation . . о о і | | 
1. Position the rear "support ашаб? between the 


transmission extension housing and vehicle . 


crossmember. Refer to Fig. 10 Тог: the proper 
position of the support insulator. 


2. Install the support insulator attaching bolts and 


locknuts. Tighten. the locknuts to 68-94 N-m (80- 3 


70 ft- Ib). 
WARNING: ON 138 INCH WHEEL BASE VEHICLES, 


REMOVE FUEL RESERVOIR TO ELIMINATE ANY. 


PART DAMAGE DUE TO REMOVING THE REAR 
TRANSMISSION SUPPORT CROSSMEMBER. REFER 
TO SECTION 24-50, FUEL TANKS AND LINES AND 


FUEL EVAPORATIVE EMISSION CONTROL 


SYSTEM. 


3. Lower the transmission ande ж {һе 
transmission jack. Lower the vehicle. - - 


4.9L (300 CID) Six-Cylinder Engine 


NUT AND WASHER 
INSULATOR 
ASSEMBLY _ 


BRACKET 
. (LH)-6061 


N802114-S2 76 


NUT-N800937-S2 
TIGHTEN TO 65-85 N-m - 
(48-62 FT-LB) 


21-11-8 


NUT AND WASHER 
N801995-S2 | 
TIGHTEN TO 96- 127 Ы m 


(71-93 FT-LB) 
6038 


_ BRACKET 
(LH)-6BO33 . 


BOLT 
387811-S100 
“ TIGHTEN TO 
80-110 N:m 
(59-81 FT-LB) 


NUT AND WASHER 
М801995-52 | 
TIGHTEN TO 96-127 N-m 
(71-93 FT-LB) 


A10185-2B 


Engine Componente 


Figs. 11 and 12 are. typical. and will servẹ as a 
reference for the procedures. The numbers and part 
description shown in the keys are basic part numbers 
corresponding with the Ford Master Parts Catalog. | 


Refer to the end of this Section for а! specifications 
and torque values. ! a 


Crankcase Ventilation System. 


Removal 


Refer to Figs. 13 and 14. 


21. Grasp the positive crankcase sentation (PCV). 


regulator valve and omg з to remove it from | 
the rocker arm cover. 


2. Remove the PCV valve from the. vent hoses. 


. 3. Remove the air inlet hose from the. crankcase filter 


cap and carburetor air cleaner.. 
Installation | 


1. Install the hose on the inlet tube in the intake 
manifold. Install the PCV valve in the hoses. 


2. Insert the PCV valve into the rocker : arm. cover 


mounting grommet. : 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


21-11-9 


4.91. (300 CID) Six-Cylinder Engine 


CENTER LINE . 


—a Е 
INSULATOR Т. 


INSULATOR AND 
RETAINER ASSEMBLY |: 
60091. SUPPORT 
5060 


Я гі» 
"Hec e$ > š 
“СГ 23 
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INSULATOR 
/ 60091 


` SCREW AND WASHER 
ASSEMBLY-388824-S2 
81-108.5 N:m (60-80 FT-LB) 


NUT AND WASHER 
ASSEMBLY: N621945-S2 


SCREW AND 
WASHER ASSEMBLY 
388824-S2 ` 

(2 REQ'D) 

TIGHTEN TO 
81-108.5 М-т | 
(60-80 FT-LB) | . 


DAMPER 
4A263 


NUT-N621945-S2 
TIGHTEN TO ` 
96-128 N:m 
(71-94 FT-LB) 


INSTALLATION FOR ` 
F-150 - F-350, BRONCO (4 X 4) 


FIG. 10 Engine Rear Support—F-150—F-350 and Bronco | 


3. 


4. 


Connect the air inlet hose to the crankcase filter 
cap and air cleaner. 


Operate the engine and check for leaks. 


WARNING: DO NOT OPERATE THE ENGINE 
WITH THE HOOD OPEN UNTIL THE FAN HAS 
BEEN FIRST EXAMINED FOR POSSIBLE 


. CRACKS AND BLADE SEPARATION. 


Valve Rocker Arm Cover and Rocker Arm 
Removal | l 


1. 


E 


6.. 


- Disconnect the inlet air hose at the crankcase filter 
. cap. Remove the throttle body inlet tubes. ~ 


Disconnect the accelerator cable at the throttle 


body. Remove the cable retracting spring. Remove 
the. accelerator cable bracket from the upper 


intake manifold and position the cable and bracket 


assembly out of the way. 


Remove the fuel line from the fuel rail. Pod not bend 
the fuel line. 


` Remove the upper ` intake - and. throttle body 


assembly. 


Remove the POV valve from the Vales те arm - 
cover. Remove the crankcase filter. Remove the : 


cover bolts and remove the valve rocker arm 


' Cover. Inspect the rocker arm cover bolts for worn 
1 ог damaged seals under the ‘bolt 05405 and . 


replace as necessary. 


Remove the valve rocker arm bolt, fulcrum seat | 


and rocker arm (Fig. 15). 


| NM 


. Apply Multi- Purpose Grease’ DOAZ- 19584: АА or - 
equivalent to the top of the valve stem. - | 


2. 


9. 


. TIGHTEN ‘TO 
81-108.5 N-m (60- 80 FT-LB) 


ке quis WITH TOD, T18, T19, 
NP435 MANUAL TRANSMISSION 


INSULATOR AND ` 
| RETAINER ASSEMBLY 
6D091 


` SCREW * 


Ф. 390066-52 


` Apply Multi- Pune Grease DOAZ- 19584-AA or 


equivalent to the rocker arm fulcrum seat and the 
fulcrum seat socket in the rocker arm. Install the 
valve rocker arm, fulcrum seat and rocker arm bolt. 
Adjust the valve clearance following the procedure 


under Valve Clearance Adjustment. 


Clean the valve rocker arm cover and: the cylinder 
head gasket surface. Place the new gasket ‘on 


cylinder head making sure that the tabs of the 


gasket face down towards the head. Ne. sealer or 


. adhesive is necessary. 


Install the cover.on the cylinder head. Make sure 
the gasket seats evenly all. around the. head: - 
Partially tighten the cover ‘bolts in. sequence, 


Starting at the middle bolts. Then tighten the bolts 


to 5-9 N:m (4-7 ft-lb) in the’ same sequence. 


Install the РСМ valve in the .rocker arm COVer. 
Install the accelerator cable bracket on the: upper 
‘intake manifold and connect the cable. to the 
. throttle- body. й 


Install the upper intake and throttle body assembly. 


= install the fuel line at the fuel rail. 


ОЕ the inlet air NOSA. to the crankcase filter 


cap. 


Install throttle body. inlet tubes. š 


Valve Spring, Retáiner and ‘Stem Seal | 


Broken valve springs or worn or damaged valve stem 


seals and retainers may be replaced without removing 
the cylinder head - providing damage to the valve or 
valve seat has not occurred. 
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FIG. 11 External Exploded’ View—4.9L (300 СІЮ) 1-6 Engine. -- oe 
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GROMMET... 


CRANKCASE: IL 
- "ROCKER 


PCV VALVE 
ASSEMBLY-6B890 


- 6K780 


"INTAKE ` 
>. MANIFOLD — . 
CONNECTOR `~- 


PCV HOSE ASSEMBLY 
PART OF INTAKE 
.. MANIFOLD ASSEMBLY ` 


 FRONT OF ENGINE. ` ` 


A10703-1 1A 


Syste em 


FROM 


CRANKCASE 111% ` TO 


INTAKE 
- MANIFOLD . 


AND/OR 
~ROCKER. 


ARM COVER 


LOW SPEED OPERATION – 
HIGH MANIFOLD VACUUM 


i ru 


AND/OR INTAKE | 


` MANIFOLD 


slits 


. ARM COVER ТАЛЛА 


HIGH SPEED OPERATION — 
. LOW MANIFOLD VACUUM. | 


А10097-1А 


. FIG. 14 PCV Valve . 


Removal 


1. 


2 


| Disconnect the inlet air i hósó at the crankcase filter 


cap. Remove the throttle body inlet tubes. 


. Disconnect: the accelerator cable at the throttle 


body. Remove the cable retracting spring. Remove 
the accelerator cable .bracket: from . the, upper 


intake manifold and. position the cable and bracket. 


assembly | out of.the way. 


. "Remove the fuel line from the b rail. Dö not bend 


the fuel line. 


Remove the upper "intake and throttle body 
M assembly. — | : 


Remove the PCV valve (rom the Vue ска аггӣ 
‘cover and remove the valve rocker arm cover. 
_ Remove the applicable spark plug. 


: Crank the engine until the applicable piston is on - 


TDC at the end of the compression stroke. 


- Install a Valve Holdup Air Adapter TOOL-6513- 
ABA. or equivalent in the spalk plug hole “д. 16) ` 


and connect the air line.. 


4.9L (300 CID) Six-Cylinder Engine 


l.c THREADED PEDESTAL M dd 


| FIG. 15 Valve Rocker Arm: Assembly 


21-11-12 


- ATTACHING BOLT 


` FULCRUM 


" ROCKER ARM — 


, FULCRUM GUIDE, 


A4870- 1A 


` VALVE. 
SPRING 


` ` COMPRESSOR - 


` TOOL 


222 T70P-6049-A: 


А10098- 1А 


FIG. 16 Compressing Valve Spring--in-Chassis - 


8. 


Remove the ‘applicable’ valve ‘rocker arm: boit, 


. “fulcrum seat, valve rocker arm and push rod. Plàce 


‚ a block of wood on top edge of valve spring cap 


and tap moderately with a hammer to unlock valve 
keys. Install the bolt and position the Valve Spring 


. Compressor T70P-6049-A or: equivalent as shown 


in Fig. 16. Compress the valve spring and remove 
the retainer locks, spring retainer and valve spring. 
remove and discard the valve stem seal (Fig. 17). 


“Af air- pressure fails to hold the ‘valve. in the 


` closed position during this operation, it can be | 


presumed that the valve is not seating or is 
damaged. If this condition occurs, remove the 


cylinder head for further inspection.’ 


-If air pressure has forced the piston to the. bottom 
„of the cylinder, any removal of air. pressure Will 
allow. the valve to fall into the cylinder. A rubber . 


band, tape or string ыды around the end of the 
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| 10: 


| AIR |] 


FIG. 17 Removing ot" Installing Valve Stem Seal. 


^ A10099-1A ` 


valve stem will. prevent this condition and will still 
allow enough travel to check the valve for binds. 


Inspect the valve stem for damage. Rotate the 
valve and check the valve stem tip for eccentric 
movement during rotation. Move the valve up and 
down through normal travel iri the valve guide and 
check the stem for binds. If the valve has been 


... damaged, it will be necessary to remove the 
. cylinder head for repairs. Refer to Section 


"d 21-01, General Gasoline Engine. Service. 


11. 


If the. condition of the valve proved satisfactory; 


hold the valve in the closed position and apply air 
‘pressure within. Е Е 


- 


Installation 


1. 


^ апа bolt. Check the valve clearance following the. 


Oil the valve stem with heaw engine oil and install 
.. a new valve stem seal (Fig. 17). Place the spring іп . 

position over the valve. Ensure the closed coil 
end is. next to the cylinder head. 


| Install the valve spring retainer. Compress the 
valve spring and install the valve spring retainer 
locks. Remove the compressor tool and bolt. . 


Apply -Multi-Purpose ` Grease DOAZ-19584-AA or 


. equivalent to both ends of the push rod. Install the ` 
"push rod. Apply Polyethylene Grease DOAZ- 
.19584-A or equivalent to the top of the valve stem. ` 


` Apply Multi-Purpose Grease DOAZ-19584-AA or 


equivalent to the fulcrum seat and socket. Install 
the valve. rocker arm, fulcrum. seat, fulcrum guide 


procedure . under Valve Clearance.. 


“Turn off the: air and: remove the air іе апа 
‘adapter. Install the. spark ы апа connect the 


^ “spark plug wire. 


Clean the valve rocker arm ‘cover and cylinder 
head gasket surface. Install the new gasket on the ` 


i . cover and position the cover on the cylinder head, 


` | the cylinder head. 


making sure that the gasket seats evenly around 


5-9 N-m (4-7 ft-lb). 


-: Install the PCV: valve in the rocker arm cover. 
Install the accelerator cable bracket.on the upper . 


`+ intake manifold and connect the cable to the 


"throttle body... 


‘Install the. cover bolts and. - 
tighten them in sequence ашп; їп {һе center) to ` 


.4.9L (300 СІП). Six-Cylinder Engine 


10. 


21-11-13 


`+ MAGNETIC VALVE 
^ TAPPET REMOVER, 


A10100-1A | 


FIG. 18 Removing ‘or Installing Valve Tappet | 


Install. the upper intake and throttle body assembly. 
Install the fuel line at the fuel rail.. 


. Connect the inlet: айг hose to: the crankcase filter 


cap. "д Š 1 A я Ж 
Install throttle body inlet tubes. T 


Valve Tappet 


T 


2. 


Removal 


Disconnect the inlet air hose at the crankcase filter 


cap. Remove the throttle: body inlet iubes. 


Disconnect the accelerator 'cable at the throttle 
body. Remove the cable retracting spring. Remove 
the accelerator . cable bracket. from the: upper 
intake manifold and position the cable and bracket. 
assembly out of the: way. ` 


Remove the fuel line from the fuel fall Do not bend 
the fuel. line. 


Remove the upper intake апа ‘throttle. body 
assembly. | 


Remove the coil bíackél attaching bolt or "Е" core 
assembly attaching nuts and position the coil.out of 
the way. 


z Remove the valve rocker arm cover. 
. Disconnect the spark plug wires at thie spark plugs 


-. using Spark Plug Wire: Remover :T74P-6666-A or 


с equivalent. Remove ‘secondary. high tension wire 
„ from the coil. Remove the cistrigutor pean and spark 


plug wire assembly. | 


. Remove the valve push rod cover. 


Loosen the rocker arm bolts until the’ rocker arm(s) 


. can be disengaged from the push rod(s). Remove 


B the push rod(s). Remove the. valve tappet(s) with 


the tool shown in Fig. 18. if^more than one push 


‘rod апа” valve tappet is removed, do so in 
" sequence and place thé parts in a rack so they can 
©- be installed in their original locations. | 


Refer to Section 21 -01; General Gasoline Engine 


|. Service for the: cleaning, "oen and testing | 
| Peas | | 
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21-11-14 | 


Installation - 


. 1. 


9. 
10. 


Clean the external surfaces of the valve tappets, 
rocker arm cover, push rod cover, cylinder head 


and block gasket surfaces. 


Apply Multi-Purpose Grease DOAZ-19584-AA or 
equivalent to the cam lobe contact surface of the 
valve tappet(s). Coat the rest of the valve tappet(s) 
with engine oil. Install the valve tappets with the 
tool shown in Fig. 17.. 


Apply Multi- Purpose ‘Grease DOAZ- 19584-AA or 


equivalent to both ends of the push rod(s). Install 
the push rod(s) in sequence. Engage the rocker 
arm(s) with push rod(s) and tighten the rocker arm 
bolts sufficiently to hold the push rod(s) in place. 
Ensure each push rod is properly каш in the 
valve tappet socket. 


Adjust the valve clearance as outlined. 
Coat one side of a new push rod cover gasket with 


. Perfect Seal Sealing Compound B5A-19554-A ог 


equivalent oil resistant sealer, and position to the 
push rod cover. Install the push rod cover. Tighten 
the cover screws in sequence to 2.8-4.0 М-т (25- 
35 in-Ib). Clean the rocker arm cover. Place the 
new gasket in the rocker arm cover. Install the 
rocker arm cover and tighten the bolts to 7.9-11.9 


. Nem (70-105 in-Ib). Install the шы valve in the 


rocker arm cover. 


Position the coil assembly on the cylinder head 


and install the attaching bolt or nuts. . 


. Install the: distributor cap and spark plug wire 


assembly. Connect the spark plug wires and coil 
secondary high .tension wire. 


Install the accelerator cable bracket on the upper u 


intake manifold and ‘connect the саре; to the 
throttle body. | 


"install ahe-tuel-dinecat the duel ral 


Install. the throttle body inlet tubes. 


Cylinder Head 
Removal 


If the cylinder head is to be replaced, follow the 


procedures under Cylinder Head Disassembly and 
Assembly. Transfer all valves, springs, spark plugs, etc., 
to the new cylinder head. Clean and inspect all parts, 


reface the valves and check valve guide clearances | 


. before assembling the used parts to the new cylinder 
head. Refer to Section 21 01, General Gasoline Engine 
Service. | | 


1. 


Drain the cooling system and the “crankcase. 
Remove the hood. Remove the throttle body inlet 
tubes. Remove air conditioner compressor and 
condenser. Refer to applicable Section in Group 
36 in the Body/Chassis/Electrical Manual. 


Disconnect the -battery ground cable. Disconnéct 
the heater hose from the water pump and coolant 


outlet housing. Disconnect the flexible fuel line 
from the fuel pump. : 


Remove ‘the radiator.’ 
Radiators. 


Remove the cooling fan, viscous fan drive, water 


Refer to Section 27-04, 


pump pulley and ‘fan: ‘drive belt (Fig. 7). 


Disconnect the accelerator cable at the throttle 
body. Remove ‘the cable retracting spring. ` 


10. 


12. 


13. 


air compressor, 


On a vehicle with power brakes, disconnect the ` 


vacuum line at the intake manifold. 


Оп a vehicle with an automatic transmission, 
disconnect the transmission kickdown cable at the 
throttle body. 


.. Disconnect the exhaust manitola from the muffler 
inlet pipe. Disconnect the body ground strap and 


the battery ground cable at the engine.. 


Disconnect the’ Electronic: Engine Control (EEC) 
harness from all sensors (if so equipped). 


Disconnect the engine wiring harness at the 
ignition coil, coolant temperature sending unit and 
oil pressure sending unit. Position the harness out 


: of the way. 


Remove the alternator mounting bolts and position 
the alternator out of the a leaving ше wires 
attached. | 


' Remove power steering pump from the mounting 

brackets and position it right side up and to one ` 
side, leaving the lines attached. If equipped with an 
bleed the. air system and 
disconnect the .two air pressure lines at the 


"compressor. 


Remove the coil bracket tns bolts and 
. position the coil out of the way. 


11. 


Remove the valve rocker arm cover. Loosen the 


. rocker arm bolts so that the rocker arms can: be 
rotated to one side. | 


Remove the valve push rods .in sequence and 


identify them so that they can be installed in | their 


original position. 


‘Disconnect the spark plug wires at the Spark plugs 


using Spark Plug Wire Remover T74P- 6666-A or 


| | equivalent (Fig. 19). 


44. 


Remove the cylinder head: bolts. Install the cylinder 
head lifting eyes using Engine Lifting Bracket 
Т70Р-6000 or equivalent, in the locations shown іп 


E Fig. 20. Position a floor crane and attach the hoist 


and lifting sling-to the lifting.eyes using Rotunda 


Engine Sling 014-00036 Sling and Rotunda Floor 


` Crane 014-00133 or equivalents. Lift the cylinder 


head and intake and exhaust manifolds assemblies 


` off the engine. Do not pry between the head and 


. block as the gasket surfaces may become: 


` damaged. 


SPARK PLUG 
WIRE REMOVAL 

- . T74P-6666-A 
OR EQUIVALENT 


TWIST AND PULL 


.. B3496-1D 


FIG. 19 Removing Wires From Spark Plugs . 
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Installation 


15 


. Clean the cylinder head and cylinder block gasket · 


surfaces. Clean the exhaust manifold .and muffler 
inlet pipe gasket surfaces. 


If the cylinder head was removed for a oylinder 
head gasket replacement, check the flatness of 
the head and block gasket surfaces. Refer to 
Section 21-01, General Gasoline Engine Service. 


Position the gasket over the dowel pins: on the 
cylinder block. ` 


Install lifting eyes on the cylinder head in the 
location shown іп Fig..20 and use a floor crane and 
lifting sling to lift the cylinder head over the cylinder 


block. Lower it carefully until it is properly - 
. positioned on the block and dowel pins. Remove 
_the hoist and lifting eyes. 


Coat the threads of the cylinder head bolts with 


_ engine oil. Install the bolts. 


Tighten the bolts їп numerical sequence Eno in 


Fig. 20. Bolts are tightened in three. steps. 


e 1st step—tighten all bolts to 67-75 N: m (50-55 
ft-Ib). 


e 2nd step—tighten all bolts to 82- 88 №: т (60- 65 
ft-Ib). 


e ard step—tighten all bolts to 94- 145 М. .m (704 85 


ft-lb). 


When cylinder head bolts have been tightened it is 


not necessary to re-tighten the bolts after 
extended operation. ` | 


Apply Multi- -Purpose Grease .DOAZ- 19584- AA or - 
equivalent to both ends of the push rods. Install the. 
push rods in their original bores, positioning the 
' lower end of the rods in the. valve tappet sockets. 


Apply Multi-Purpose Grease DOAZ-19584-AA or 


equivalent to the rocker arm fulcrum seat and the 


fulcrum seat socket in the rocker arm. Position the 
rocker arms and tighten the rocker arm bolt just 


enough to hold the push rods in position. Check . 
I the valve clearance as outlined. 


. Clean the valve rocker arm cover. Place the new 


-. gasket and position the cover, making sure that the 


10. 
11. 


gasket seats evenly around the cylinder head. 
Install the cover bolts and tighten in .sequence 


(starting in the center) to 7. 9-11.9 N:m (70-105 in- . 
Ib). | 


Connect the spark plug wires to the spark Eos 


. Cónnect thé crankcase vent hose to the inlet tube 


in the intake manifold. Install the-PCV valve in the 
valve rocker arm cover. 


lockwashers and nuts. Tighten the nuts to 
specification. Refer to Section 26- 01, 


ground cable. ` 


. Connect Electronic Engine Control (EEO) harnéss | 
іо all sensors, if so equipped. I 


. On а vehicle: with an automatic transmission; 
. connect the. kickdown cable to thé throttle veu 


сео 
Exhaust Systems Service. | = 
Connect the engine ground strap and ‘the. battery ы 23 
© i',-clutch pedal free travel. Refer to Section 16- 03, . A" 
Mechanical Clutch Linkage. pu US 


4.9L (300 CID) Six-Cylinder Engine 


` 5/16" - 18 LIFTING EYE e i "51e. 


. 16. 
17. 


18. 


19. 


|. 20. 
21. 


.. Install the exhaust manifold-to-muffler inlet pipe - — 


LOCATION FOR “ LOCATION FOR. 


18 LIFTING EYE 


/A10351-1A 


. FIG. 20 Cylinder Head Bolts Tightening Sequence ` 


- Connect. the accelerator linkage to the 


. carburetor and install the retracting spring. 


- On a. vehicle with power brakes, pone! the 
brake vacuum. line to‘ the intake manifold. 


Connect the coil primary ‘wire, . ой pressure and 


coolant temperature sending unit wires, flexible 
fuel. line, heater hoses апа the battery ae | 
cable. X | 


Install the alternator on the nousie bracket. 


Оп `a vehicle with · power steering, install the ` 


power steering pump on the’ mounting brackets. 


Install the water pump pulley, viscous fan. drive, RH ' 
threads on fan clutch, cooling fan and drive. belt. 
Tighten the fan bolts to 16.2-24. 4 N'em tbe: 18 ft- Ib) - 


(Fig. 7). 


Tighten the alternator, power cea pump and 
air compressor mounting bolts to specification. . 


. Refer to Section 27-06, BERE SUE Drive - Belt 


Service. 


Install the radiator. Connect .the radiator lower 
hose to the water pump..and the radiator upper 
hose to the coolant outlet housing. Connect the air 


E: compressor lines. If removed, install air conditioner 


compressor and condenser. PUG 


-On a vehicle with an automatic trarismission, | 


connect the oil cooler: lines: 


Af applicable, install and adjust the T 


Fill and bleed the. cooling system. Refer to Section 
27-02, Cooling System. Service. Fill the crankcase. 


. Operate the, engine at fast idle and check all hose 
connections and gaskets for leaks. | 


.. Perform. EEC Quick Test. to check the function of 
the EEC system, if so equipped. Refer to Engine/ ú 


Emissions  Diagnosis* manual. 


= 


On a vehicle with standard transmission, adiusi the 


Оп `a. vehicle. with an automatic transmission. 


adjust. ‘the transmission control linkage.-Refer to · 
| Section: 15 02, Shift Control Linkage. Check the - - 


i - “Сап: be purchased as a separate item. · 
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24. Install the throttle 2o intake tubes. 

Manifolds 

Removal | | 

1. Disconnect the inlet air hose at the гайн ве filter 
cap. Remove the throttle body inlet hoses. 

2. Disconnect the. accelerator cable at the throttle 

| -body. Remove the cable retracting spring. Remove 
the accelerator cable bracket from the upper 
intake manifold and position the cable and pee 

. assembly out of the мау. 

3. Remove the fuel line from’ the fuel rail. Pe not bend 

| the fuel line. 

4. Remove the ` E intake and throttle body _. 
assembly. | е 

5. Disconnect all. the vacuum lines. Label the lines 50 . 

they are re-installed properly. | 

6. Disconnect the inlet pipe from the exhaust 

. manifolds: ~ > 

7. Disconnect’ the . power brake vacuum line: (if so 
equipped). 

.8. Remove the bolts attaching the manifolds to the 

. Cylinder head. Lift the manifolds from the engine: 
Remove and discard the gaskets. » | 
Installation 
1. Clean the mating surfaces of the elder head and 
.. manifolds. 

2. |f one of the manifolds is to bs ЖЕЛЕ remove · 
the tube fittings from the discarded manifolds and 
install them in the new .manifold as required. Also 
install new studs in the new manifold. 

3. Install a new ‘intake ` manifold. gasket. 


EA 24-11-16 


б». ! 


fluid level. апа add as required to: binio it to бе 
proper level on the oil indicator. 


NOTE: Combination intaké/exhaust gasket is not to be 
used on a new exhaust: manifold. ‘Gasketing of the 
exhaust manifold is only- “recommended when ‘the 


-original exhaust manifold . is Бы 
prevent leakage. dede edes % 


FRONT OF ENGINE 


A10704-1A | 


FIG. 21 Intake and Exhaust Manifold Bolts Tightening 


Sequence E 


in :order to 


4.9L (300. сіру Sic Cylinder Engine | Ж” 


4. 


10. 


11. 


- specification. Refer to Section 26-01; 


21-11-16 


Coat the mating surfaces lightly with Steering Gear 


Grease · СЗА2-19578-А ^or: equivalent “graphite 


grease. Place the manifold assemblies in position 


against the cylinder head. Make sure that the 


gasket has not become dislodged. Install the 
attaching washers, bolts and nuts. Tighten the 


‘bolts and nuts on intake ` ‘manifold to 30-43 N-m . 


(22-32 ft-lb) and on exhaust manifold to 30-43. N · m 
(22-32 ft-lb) in the sequence shown in Fig. 21. 


Connect the inlet pipe to the exhaust manifold. 
Tighten the nuts to specifications. . 


Connect the crankcase vent hose to the intake | 
manifold and position the hose clamp. . `“ 


Install the upper intake and throttle body RON 


. using new gaskets. 


Install the exhaust manifold- to- muffler inlet pipe 
lockwashers and nuts. Tighten the nuts. to. 
menora 
Exhaust Systems Service. . ` m 


= Connect the engine ground say and the battery | | 
“ground cable. | 


Connect Electronic Engine Control (FEO) harness 


to all. sensors, if so equipped. 
“Оп a vehicle with an automatic transmission, 


Ж соппесі іһе kickdown cable to the throttle body. 


Connect the accelerator. linkage to the throttle 
body. and install the retracting spring.: 


‘On a vehicle with power brakes, ‘connect the 


ac brake vacuum line to the. intake manifold. 


12. 
13. 
714. 


© Fig. 7). 


15. 


18. 


"Connect the coil primary: wire; oil pressure and 


coolant temperature sending unit wires, . flexible 
fuel line, heater. hoses and the. battery positive 


cable. ' 
Install the alternator. on. the mounting bracket. 


Install the power steering pump. on the mounting : 
brackets. ` 


Install the water. pump pulley, viscous fan drive, RH 
threads on fan clutch, cooling fan.and drive. belt. 
Tighten the fan bolts to 16.2-24.4 N: m 172 18 ft- Ib) 


Tighten the е power Eia pump and: 
air Compressor mounting. bolts to specification. 
Refer to Section 27-06, ACCESO) Drive Belt 
Service. Т 


Install the. radiator. Goihedi ‘the radiator lower 
hose to the water pump and the radiator upper ` 
hose to the coolant outlet housing. Connect the air 
compressor lines. Iftremoved, install air conditioner 
compressor and condenser. . | ES 


On a vehicle with an automatic ТОРИ D 


connect the oil cooler lines. 


If- applicable, install. and. adjust the hood. 
Fill and bleed the cooling. system. Refer to Section 


27-02, Cooling System Service. Fill the crankcase. 


Operate the engine at fast idle and check all NOSE 
connections and gaskets for leaks. 


Perform EEC Quick Test to check the function of 


the EEC system, if so equipped. Refer to Engine: 
Emissions Diagnosis". manual. 


*Can:.be purchased. as a separate item. 
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49." On a vehicle with manual transmission, adjust the 


clutch pedal free travel. Refer to Section 16-03, 


Mechanical Clutch Linkage. 


Оп а vehicle with. an automatic transmission, 
adjust the transmission control linkage. Refer to 
2 Section 17-02, Shift Control Linkage. Check the 


fluid -level and add as required to ene it to the - 


. Proper level on the oil indicator. . 
20. Install the throttle ne intake tubes. 


Water Pump ` 


Removal ` 


1: Drain the cooling: austen. tossen the- emaa 
adjusting arm bolt and remove the alternator drive 
belt. On a vehicle with an air compressor, remove 

the compressor. belt. 


.2. Remove the fan, viscous fan drive, RH thread on. 


clutch, and pulley (Fig: 28 


З. · Disconnect the heater hose, radiator ‘lower hose 
| and radiator supply line at the water pump. 


Á... Remove the bolts attaching the water pump to the 
block. Remove the pump and gasket. 


Installation 
1. Remove the fittings from the old pump and install 


‘them on the new pump. Clean all gasket material ` 


‘from the ‘mounting surfaces of the water pump and 
; cylinder block. | 


2. Position a new gasket, coated « on both sides with 
. sealer, on the water. pump. 


3. ` Install the pump ‘body on те: ‘block. Install the 
pump attaching bolts, coated. with sealer, and 
tighten the bolts to 17-24 N-m (12-18 ft-Ib). 


4. Connect the radiator lower hose, radiator supply 


line and heater hose.. Install the pulley and fan. 
Install the alternator belt and adjust the belt 
tension. On a vehicle with an air: compressor, 
install the air compressor belt and adjust the belt 

_ tension to specifications. Refer to Section 27-06, 

. Accessory Drive Belt Service: Fill and bleed the 
oaks. system: oparata! the engine and check for 
eaks. . 


| GRANKSHAET DAMPER | 
` REMOVER TOOL 
T58P-6316-D 


€x bs 


/A9793-1A 


FIG. 22 Removing Crankshaft. Damper 


Cylinder Front Cover 


Removal А 
1. Drain the cooling avatar | 
2. Remove the shroud and radiator. 


23. Remove the drive belt, power steering bracket : 


bolts and swing aside. Remove the fan, drive belts 
and pulleys (Fig. 7). > | 


4. Remove the screw and washer from the ad of the | 


crankshaft and remove the damper -using 
©. Crankshaft Damper · ‘Remover Т58Р- 99159 or 
equivalent (Fig. 22). : | 


5. Remove the front oil pan and front cover attaching 

- Screws. Loosen- the first six bolts on: each side of 

the pan. Lightly push pan down so it does not exert 

any upward force on the front cover, which may 
affect front seal alignment. - | 


CAUTION: Avoid foreign material from “їйїп {һе 
crankcase during service work or the crankcase oil ` 


will have to be changed. ` 


6. Remove the cylinder front cover and discard the 
gasket. Replace crankshaft oil seal whenever the 
cylinder front cover: is removed. ` 


Installation . 


1.' Clean front cover айй block gasket ТІЛІ Also, I 
clean any oil on oil pan gasket as it will be used 
Over. 


2. Coat front cover gasket surfaces of the block and 


cover with Perfect Seal Sealing Compound B5A- | 
19554-A or equivalent oil resistant sealer. Position 
a new front cover gasket on the block. | 


З. Apply Silicone Rubber D6AZ-19562- AA or BA or 


equivalent to the block/pan junction (Fig. 23) and a 
` small bead on oil pan gasket sealing: surface of 

front cover.. This provides an additional seal - 

between front cover and the used oil pan gasket. 


NOTE: When applying RTV sealant always use the 
bead size specified and join the components within ` 
15 minutes of application. After this amount of time 
the sealant begins to ''set-up'’ апа: its sealing 
effectiveness may be reduced. | | 


OIL PAN ` 
GASKET 


REINFORCEMENT — Do | | 
Ac MN ік Lo 


FIG. 23 Oil Pan Gaskets and Front Seal Installed 
.. A (Typical) 
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‘FRONT COVER 

SEAL REMOVER 

TOOL NO. 
Т7ОР-680708.. 


А5765-18 


FRONT COVER 
ALIGNER TOOL. 
^. Т61Р-6019-В ` 


FRONT COVER 
ЗЕДІ. REPLACER 
TOOL-T70P-6B070-A 


< 


@ D1) 
<< 


A10352-1A ` 


FIG. 27 Installation of Front Cover Seal - 


‘CRANKSHAFT DAMPER 


REPLACER ` | | | 8. Install the shroud, radiator, and hoses. 
+ T52L-6306-AEE | 4 — 8. жатан | 
— 9. . Fill and. bleed the cooling system. "Use the 
2 lli D ше &.4 .. specified antifreeze mix. Refer to Section. 27-02,:. 
ibn ei ing aid 22... Cooling System Service. If foreign material has not : 
4. Position the front cover desc over the end of ^ ` entered the crankcase during the service work, itis . 
^ the crankshaft arid against the cylinder block. Start not necessary to change the engine oil. | 


the cover and pan attaching screws. Slide the 10 
. Front Cover Aligner T61P-6019-B or equivalent | 
over the crank stub and into the seal bore of the 
. cover (Fig. 24). Tighten attaching oil pan Screws to Front Oil Seal. 
~~ 14-20 N: m (10-15 ft-lb) and front cover screws t ` 
| 17-24 N:m (12-18 ft-lb). ` | Removal 


Operate the engine at fast gle au check for; - 
_ coolant and oil leaks. · | О TU 


'NOTE: Tighten-front cover screws first to obtain proper 21. Remove the bolts attaching the fan shroud to the. 

cover alignment. radiator. : 

5. - Lubricate the crank stub, damper hub О. andthe 2, Remove the fan and spacer bolts from the water ` ` 
seal rubbing surface with clean engine oil or.50 pump shaft. Remove the fan, spacer and shroud. ` 


weight oil only. DO NOT use grease on seal. Apply З a 
.a 6mm (1/4-inch) bead of silicon rubber to inside of 3. Loosen the alternator, power steering, Thermactor | 
keyway of damper hub. Align the damper keyway ` and air conditioner drive belts. | 
_ with the key on the crankshaft and install the 4 
. damper using Crankshaft Sprocket and Damper 

Replacer T52L-6306-AEE or equivalent (Fig. 25). 


Remove the crankshaft pulley from the габоя г. 
damper. Remove the damper attaching screw and ` 
washer. Install the puller on the crankshaft- 


. 6. Install the washer and capscrew. Tighten to 177- . vibration damper and remove the vibration damiper. ` 
203 М-т (130-150 ft-lb). 5. Place the Front Cover Seal Remover T70P- 
7.  |nstall the pulley(s), drive belt(s), spacer (if used) 6B070-B or equivalent onto the front cover plate ` 
and fan (Fig. 7). Adjust all drivebelt tensions to ^ . over the front seal (Fig. 26). Tighten the two ` ` 
specification. Refer 10 Section 27-06, Accessory through bolts to force the seal puller under the seal a 


Drive Belt Service. flange. 
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PRIOR ТО INSTALLING SEAL 


REAR MAIN 
BEARING CAP 


OIL SEAL 


APPLY SEALER IN 
CAVITIES AND CORNERS 
A10353-1B 


FIG. 28 Installing Oil Pan Seal At Rear Of Engine 


6. 


Alternately · tighten the: four puller bolts one half | 
| turn at a time (Fig. 26). Pull: the oil seal from the 
‘front cover. | 


Installation 


1. 


Kopy a 6mm (1/4-inch) bead of silicone rubber to inside | 


Coat a new front cover plate: oil seal with CLEAN 
engine oil or 50 weight oil only. Place the sleeve 
and seal onto the end of the crankshaft and push it 


toward the engine until the seal starts into the front _. 
cover. | 


. Place the installation : Screw, washer, and nut onto 
the end of the crankshaft. Thread the screw into 


the crankshaft. Tighten the nut against the washer 
and installation’. sleeve to force the seal into the 
front cover plate. Remove the installation tool from 
the crankshaft. - 


Apply CLEAN engine oil or 50 weight oil only. DO 


NOT use grease to the oil seal rubbing surface of 
the vibration damper inner hub to prevent damage 


to the seal. Apply CLEAN engine oil or 50 weight ` 
- oil only. DO NOT use. grease to the front of the 


crankshaft for damper installation. 


of keyway of damper hub. Install in five minutes. - 


4. 


| Install 


Line up the crankshaft vibration damper keyway 
with the key on the crankshaft. Install the vibration 
damper on crankshaft. Install the capscrew and 
washer. Tighten the screw to 95-122 N-m (70-90 
ft- Ib). Install the crankshaft pulley.’ 


the .alternator, power | steering pump, 
Thermactor and air conditioner belts. 


Position the fan shroud over the water pump 
pulley. Install the fan and spacer. Install the fan 
shroud attaching screws. 


© Adjust. the drive belts to. 'specification.. Refer to 
; Section 27-06, К Drive Belt Service. 


Oil Pan , 
F-180—F-350 and Bronco 


Removal ` 


1. 


Drain the crankcase and the cooling system 


Remove the upper . intake ánd throttle body 
assembly. 


Raise the vehicle ona hoist Disconnect the starter 
cable at the starter and remove the attaching bolts 


. and starter. 


Remove the “engine front ЛО insulator- to- 
support. bracket nuts and washers on both 


supports. Raise the front of the engine with a 


transmission jack апа .мооа block and. place 


. 25.4mm (1-inch) thick wood blocks between the 


front support insulators and support brackets. 
Lower the engine and remove the transmission | 


jack. 


Remove the oil. pan: ' itaching bolts and lower the 


.." pan to the crossmember. Remove the two oil pump 


1. 


E 


bolts and the one oil pump inlet tube nut, and drop 
the assembly in the oil pan. Remove the oil pan. 


Remove the oil pan gasket. Remove the inlet tube 


and screen from the oil pan. 


| Installation 


Clean the gasket. ийде of the oil pump, өй рап 
апа cylinder block. Clean the seal grooves. 


Apply a pressure sensitive silicone based adhesive 


(such as G.E., Dow, Loctite or equivalent) to block 


rails and. front cover oil pan. `- 


Apply a bead.of RTV Silicone Rubber D6AZ-19562 
AA or BA (ESE-M4G195-A) or equivalent (2 


places) to parting line between front cover and | 


block. Also. (2 places) to tapered ends of rear seal 
portion of gasket. Immediately install gasket block 
to facilitate pan installation. : 


Clean. the inlet tube and screen assembly and 
place it in the oil pan. 


Position the oil pan under the engine. Install the 
inlet tube and screen assembly on the oil pump 
with a new gasket. Tighten the two screws to 14-20 
N-m (10-15 ft-Ib) and one nut to 30-43 N :m (22-32 


` < ft-lb). Position the oil pan against-the cylinder block 


and install stiffener (reinforcement) plates and the 
attaching bolts (Fig. 29). Tighten the. bolts in 
sequence to 14- 20 (10-15 ft-lb). 


Raise the engine with a transmission jack апа. 
remove the wood blocks from the engine front . 
supports. Lower the engine until the front support - 
insulators are positioned on: the support brackets. ` 


. Install the washers and nuts on the insulator studs- 


11. 


and tighten the nuts to 73-100. N:m (54-74 ft-lb). 
Install the starter and connect, the starter cable. 


Lower. -the vehicle. Install the radiator, Refer to 
Section 27-04, Radiators. mE | 


. Install the upper intake and throttle body азан 


Fill the crankcase and cooling system. Refer to 


Section 27-02, Cooling System Service. 


‘Start: the engine . and check iod coolant and [I 
. leaks. | : 


. E-150—E- 350 


Removal 


1. 


p 
ug. 


2% 


Нетоуе engine. cover. E | 
Remove air cleaner. Disconnect the air inlet tubes 


' from the throttle body. 


lf vehicle is equipped with air- Condition, 
discharge the Si s from. the system and. 
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‘LOCATE ON 
OIL PAN || 


19B508-A 


is 18 x .62 SCREW AND WASHER ASSY. 
STALL AND TIGHTEN ACCORDING 

: u TO PROCEDURE BELOW 

s 25 PLACES 


ЕГО! PAN 
DRAIN PLUG 
TIGHTEN TO 
‚21:33 Nem 

т (15-25 FT-LBS) 


RIGHT OIL PAN 
GASKET—67 10 
LOCATE ON OIL 


D7A2-19B508-1A 
CEMENT (OR 
EQUIVALENT) 


WITH 
D7AZ 


.CEMENT (ОВ 
EQUIVALENT) 


REAR OIL] 
PAN SEAL 


6723 


APPLY D6AZ-19562-8 
OR ESE-M4G195-A SEALER 

(OR EQUIVALENT) ON PARTING 

LINE BETWEEN FRONT COVER AND 
CYLINDER BLOCK AS SHOWN PRIOR ТО, 


ASSEMBLY 2 PLACES 
SCREW TIGHTENING PROCEDURE: 


/ FRONT OF ENGINE 


INSTALL FOUR BOLTS IN POSITIONS (Д (B) © AND ©: 
AS SHOWN THEN HAND DRIVE TO SECURE JOINT. 


INSTALL THE REMAINING BOLTS EXCEPT X, Y AND 2 AND TIGHTEN 
SIMULTANEOUSLY TO 14-16 N:m (120-144 IN-LB) з 


INSTALL BOLTS X, Ү AND 2 LAST AND TIGHTEN TO 14- 16 N-m (120-144 IN-LB) 


А5092-10 


ҒІС. 29 Ой Рап Installation 


17. 


18. 


— f vehicle has a oa transmission, 
transmission fill tube. | 


. Remove exhaust inlet pipe- -to- manifold: nuts. 


remove compressor. Refer. to Section 36- 30, Air 
Conditioning -General Service їп. ће. Body/ 
Chassis/Electrical Manual. 


Remove the EGR valve. 


"Remove the -upper Nene and ie ПЕР 


assembly. 


If vehicle is ап E-250HD or E- 350. disconnect 
` Thermactor check valve inlet hose and remove 
‘check valve. 


Remove upper. radiator’ hose. 


Unbolt fan: shroud and remove, or position the 


shroud on the fan. 
remove 


Raise vehicle -on hoist and эсте fuel pump 
inlet hose. -Plug the line. ~ | 


. Remove front.engine support `nuts. ` 


Remove power steering return line clip iocated in 


. front of the No. 1 crossmerriber. 


Disconnect lower radiator hose and transmission 


"cooler lines. 


Remove the. starter: re ee 


. :Raise the engine and pies a. 76mm’ (3- inch) block. 


under the engine mounts. Remove the oil pan 


dipstick tube from the oil pan. 
‘Remove oil pan bolts and the pickup bó and 


screen from the oil pump. Remove the pan. 


Clean ой pan, tube. and screen assembly, seal 
groove and the pases surfaces of ine block and oil 
рап. 5 a 5 


І: 


1. 


4.9L (300 CID) Six-Cylinder Engine 


221-11-20 


Installation . 
Install the oil pump tube. and scréen assembly. 


Apply a pressure sensitive silicone based adhesive 
| (such as G.E., Dow, Loctite or equivalent) to block 
: тай and front. cover oil pan. 
3. Apply a bead of RTV Silicone Rubber, D6AZ- 
19562-AA or BA. (ESE-M4*G195-A) or equivalent 
(2 places) to parting line between front cover and 
block. Also (2 places) to tapered ends of rear seal 
portion of gasket. Immediately install gasket to 
. block to facilitate pan installation. | 
Install oil pan and stiffener plates: Tighten to 21 -33 
Nem (15-25 ft-lb). — 
Install the dipstick tube and lower. the engine. 
Install the support nuts: 
Install the starter and connect the fuel line. 
Install lower radiator hose and transmission cooler 
lines. : 
9. Install the power steering return line біб: апа 
i position the line.. | | 
10. Lower the hoist. . | 
1. Install the upper intake and throttle body assembly. 
12. Install the EGR’ valve and carburetor. Connect the 
., exhaust. i | 
13. Install Thermactor check save End connect inlet 
. hose (E-250HD or E-350 only). | 
14. Install. fan shroud and upper radiator. hose. 
. Replace engine coolant. Refer to Ке 27- 02, 
_ Cooling System Service. 
15. Install A/C compressor and 4 charge system. Refer 
_ to Section 36-30, Air Conditioning General Service 
.. 4n the Body/Chassis/Electrical Manual. 
16. Replace the oil filter and fill the crankcase. Start z. 
' the engine · and check for leaks. 
17. Install air cleaner and air inlet tubes. Install ‘engine 
_ 3 cover. | 
Oil Pump. 
Removal 
1." Remove the oil pan following t the procedures under 
.. Oil Pan Removal. | 
2. Remove the oil pump aach bolts (Fig. 30) and 


oil pump inlet tube nut. Then, remove the pump 


assembly. oe 
| Installation | 


Prime the oil pump b filing the inlet opening with 
oil and rotate the pump shaft until oil В from 
the outlet opening. 


Install the oil pump on the. cylinder block.. Tighten 
сс the ‘attaching bolts and nuts to specifications. 
3. Install the ой pan following the procedures under 

` Oil- Pan Installation. 
Camshaft ` | | 
The camshaft and related parts г are. shown in. Fig. 31. 

Removal ` | 

Drain the cooling system. and the crankcase. 
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INTERMEDIATE ` 
BEARINGS 


FRONT 
BEARING . 


NUT. m 
SPACER 
-32 FT-LBS 

30:43 N-m (22-32 ) CD'S ` 


SCREW AND WASHER 
ASSEMBLY 

. 14-20 Nm 

(120- 180 IN-LBS) 


|, SUMP SCREEN 
AND COVER —6625 


OIL PUMP А55Ү-6600 x 
#5 MAIN CAP STUD 


THRUST - 
PLATE 
6269 . | 
^. CAMSHAFT 
222 26250 


SCREW & WASHER '20346-S ` 
2 -.л ASSY 14-20 Nm 


` (120- 180 IN-LBS) 


| 6266 
CAMSHAFT | 
` GEAR:6256 - 


A10354-1A . 


FIG. 31 Camshaft Assembly 


``бА$КЕТ—6625 ось.” 
| FRONT OF ENGINE ` А6767-1А 


FIG. 30 Ой Pump Installed. 


2. Remove the shroud and adaton valve tappets 
and cylinder front cover, following the procedures . 
given in this Section and Section 27-04, Radiators. 


3. Disconnect primary. wire at the coil. Remove the 
distributor following the procedure in Section 23- 
01, General Ignition pene [oe breakerless ignition 
systems. 


4. Check the cames end play. ‘the ‘timing gear 
. backlash and the timing. gear. runout. Refer to 
Section 21-01, General Gasoline Engine Service. 


5. .Turn the crankshaft to align the па ‘marks as 
shown in Fig. 32. ` 


6. Remove the camshaft thrust plate screws (Fig. 34). 
Remove the camshaft gear using Camshaft Gear 
.Puller T82T-6256-A or equivalent, .as shown in Fig. 
33. Remove the key, thrust plate and spacer. 
Remove the camshaft. Avoid damaging the 
camsħaft ҰЗ lobes during ' removal. 


Installation 


If the camshaft end play, timing gear бай ае апа/ог 
timing gear runout were excessive, make the necessary 
corrections before installing the camshaft. 


А 


SS 


WS 


A10355-1A 


FIG. 32 Aligning Timing Marks . 
cylinder front -cover . if. necessary. Clean the 
crankshaft damper and inspect it. Refer to 
Section 21-01, General Gasoline Engine 
Service. Install the cylinder front cover and 
damper, valve tappets and radiator, following the 
installation procedures given in this Section and 

.. Section 27-04, Radiators. 


Install the distributor.. -Refer i Section 23- 01. 


1. Ой the camshaft bearing journals and Apply Multi- 


Purpose Grease DOAZ-19584-AA or equivalent to 
all the lobes. | | 


‘General Ignition Service. With the rotor at No. 1 


= firing position, align the stator armature tooth 


exactly with.the armature tooth abad to "ügntening 


2. Assemble key, spacer and thrust late to. the hold- down clamp. 
 camshaft. Align the gear keyway with the key and 7. Fil the crankcase- and cooling "x Reter to 
ЖАБЫ пе goar on s Lr te using б6-А ог | .. Section 27-02, Cooling System Service. | 
mear "iep'acing Adapter [65L-6306-A ог. g Start the engine and check for oil, coolant and fuel 
equivalent as shown in Fig. 35... leaks. Adjust the ignition timing. A: 
3. Install the camshaft, gear and- thrust plate as an ae s 
.. assembly, making sure that the timing marks arein Timing Gears | mE 
. alignment. (Fig. 32). Use care to avoid bearing To prevent possible damage to: the camshaft 
_ damage. . lobes, do not rotate the camshaft or crankshaft in 
4. Tighten the thrust latë attaching screws to -13-16 the engine without the timing gears. installed. 
Nom (9-12 ft-lb). Camshaft Gear | = 
5. Crank the engine until the timing marks are Д - 
aligned. Do not turn the crankshaft again until eee VY s | 
the distributor is installed. | - Drain. the cooling syste and crankcase.. | 
6. Clean the cylinder front cover and cylinder block E Remove the cylinder front cover following the 


gasket surfaces. 


Install a new oil seal. in the 


procedures under Oylinder Front Cover Removal. 
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"CAMSHAFT THRUST 
PLATE SCREW 
\ j d X x 7 » 


FIG. 33 Removing or Installing Camshaft ` 


E 


` Check the camshaft end play, the timing gear - 


backlash and the timing gear runout. Refer to 


И Section 21-01; General Gasoline Engine Service. 
` Crank the engine until the timing marks аге aligned 


as shown in Fig. 32. 


Install the Camshaft Gear Puller T82T- 6256- A or 
equivalent as shown ‘in Fig. 34 and remove the 
camshaft gear. | 


Installation 


. df the camshaft end play, timing — i backs and/or 
timing gear runout were excessive, make the necessary 


corrections before installing the gear. 


4. 


сәті 


_ Ensure the key spacer and thrust plate are properly 


installed. Align the gear keyway with. the key and 


install the gear on the camshaft using Camshaft 


Gear Replacing Adapter T65L-6306-A or 
equivalent (Fig. 35). Ensure that the timing marks. 


line up on the camshaft and crankshaft gears. 


. Install the cylinder front cover and related parts 
following ‘the procedures under ones Front - 
Cover Installation. 


Fill the crankcase and caine system. Refer to 


.. Section 27-02, Cooling System Service. Start the ` 


engine and adjust the ignition timing. Operate the 
engine at fast idle and check all hose connections 
and gaskets for- leaks. С 


Crankshaft Gear 
Removal 


1. 


2. 


. 4. 


Remove the cylinder . front cover. . 
3. Crank the engine until the timing. marks are aligned ` 
as shown іп Fig. 32. 
Use Crankshaft Damper Remover T58P- 6316-D or 
equivalent as shown in Fig..36 and remove the 
crankshaft gear. Remove the key. from the 
crankshaft. ; ЖТТ Е 
Installation | 


А. 


the radiator. Refer to Section 27- 04, Radiators. 


Install the key i in the crankslistt Ке, у Install the 
crankshaft gear using the .Crankshaft Damper 


Drain the cooling NE and crankcase. Hemove 


E 22. 


‘CAMSHAFT GEAR. „ 
PULLER 4 ` 
T82T-6256-A ` 


^ АЗО17-ЛЕ - 


— CAMSHAFT GEAR 
REPLACING ADAPTER - 
> 165-6306-А 


С A10357-18 
FIG. 35 installing Camshaft Gear . I Л шый. Z 
.. Replacer T52L-6306- AEE. or — shown in - 
. Fig. 37. Ensure timing marks are alignéd properly 


on the camshaft and crankshaft Beale: Install the 
ой slinger. > | 


2. Replace the crankshaft front oil ‘seal. Install the 


cylinder front cover following the procedures u Unger | 
Cylinder Front Cover. 


3. `` Install - the: ‘radiator. Refer to Section. 27-04; 
^i. Radiators. ^ . : ~ : 


4... Fill the crankcase а the s eee Refer 
^ to Section 27-02, Cooling System Service. Start 
the engine and check all gaskets and hose 

_ connections for leaks. Adjust the ignition timing ` 
' = and curb idle to the c os on the engine 
decal. ! | | 


_ Flywheel ` 
. Removal . 


T. Remove the. transmission following the саша E | 
© > in Group 16 (Clutch and Manual Transmission) o | 
Group 17 (Automatic Transmission). i j 


2. Оп a manual transmission, remove the. ‘clutch 
pressure plate and cover assembly and clutch disc . 
forewing ‘the procedure in Group 16. 
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TIMING MARKS 
CRANKSHAFT DAMPER 
-REMOVER-TS58P-6316-D аи 
Мах a 2 272 4A10358-1B ` 


FIG. 36 Removing Crankshaft Gear 


TIMING: ` ` 
MARKS `N 


CRANKSHAFT. DAMPER | 
REPLACE R-T52L-6306-AEE 


` A10359-1B | 


FIG. 37 Installing Crankshatt Gear 


CN Remove the flywheel запасите bolts and remove e 


the flywheel. 


| To check flywheel face runout or. replace the 
. ` flywheel ring gear, refer to Section 21 01, General 
_ Gasoline Engine Service. | 


Installation 


1. - Position the ілкі: on the гапай ilange. 
Coat the threads of the flywheel attaching bolts 
with oil-resistant sealer and install the bolts. 


Tighten the bolts in. sequence across from' each 


.. other to 102- 115 N:m (75-85 #-10).: 


2. On à manual transmission, install the clutch disc 
and the pressure plate and cover assembly. Refer 
-to Group 16. 2. 


3. Install the transmission. Refer to Group 16 or 


Group 17. 


| Clutch Pilot Bearings 


A needle roller bearing and adaptor. assembly i is used 
as a clutch pilot bearing on E-150—E-350, 
F-150—F-350, and Bronco vehicles (Fig. 38). It. is 


inserted directly into the engine crankshaft. The bearing ` 


' and adapter assembly cannot be serviced separately. 


The noede bearing clutch pilot can only be installed 


4.9L (300 CID) Six-Cylinder Engine . 


FIG. 38 Clutch Pilot. Bearing Assembly 
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CLUTCH PILOT BEARING 
ASSEMBLY -- 7120 


- NEEDLE ROLLER 
BEARING 


RECESS FOR 4 
REMOVAL 
TOOL . 


Ev “IRON COLLAR | | 
NOTE: IRON COLLAR AND NEEDLE ` 
| ROLLER BFARING ARE ONE 
ASSEMBLY АМО CANNOT BF 


REPLACED INDIVIDUALLY. C2961-1B 


. with the seal end of the bearing facing the transmission. 
. The bearing and seal are pregreased and do not require 


additional lubrication. `А new bearing must be installed 
whenever а bearing is rémoved. For. additional. 
information refer to Section 16-02, EU ЭА: 


Removal 


к Remove the trarismission, Clutch pressure. plate, 


. and disc. Refer to Group 16.. 


.2.: Using the Impact Slide айг T59L- 100- В апа 


Puller: Attachment T58L-101-AB ог m 
remove. the Po DEAM (Fig. = 


Installation 


1. Using Pilot КЕТІП ЧЕ saa T74P- 7137-А. ог 


equivalent, iristall the pilot bearing with the seal 
facing . the transmission | (Fig. 40) SO. that the 
adaptor is not cocked. 


.2.. Install the clutch pressure. plate, ‘disc, and 


- transmission. Refer to Group 16. 


*' . NOTE: Care must Бе taken not to damage . the 
bearing while the transmission input shaft is being P 
inserted into the o eure transmission | 
installation. 


` Camshaft Rear Bearing Bore Plug 


Removal 


1. Remove the iansmissión and flywheel housing. E 


Refer to Group 16 (Manual Transmission) or Group 
17 (Automatic Transmission). On a manual 
transmission, remove the clutch pressure plate and 
disc. Refer to Section 16-02. 


2. Remove the flywheel attaching bolts. Reitiove іне. 


flywheel and the engine rear cover plate. 


A 3. Refer to Section 21-01, General Gasoline Engine ( 


_- Service to remove the core > plug. 


| Installation ME 
qe Replace the core Шш]. Refer: to Section 21 01, 


.., General Gasoline Engine Service. 


2: Install the engine rear cover plate and ‘wheel 
Coat the flywheel attaching bolts with Pipe Sealant 
with Teflon& D8AZ-19554-A or equivalent. 

. Tighten the flywheel bolts in е to 102-115 
`. (Ne "т (19 85: ft-lb). | 
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. PULLER ATTACHMENT _ 


T58L-101-B ^ 


IMPACT SLIDE: 
_ HAMMER. 


T59L-100-B. А10360-1В 


. FIG. 39 Removing Clutch Pilot Bearing Assembly 


On a vehicle with a manual transmission, install ` 
the. clutch pressure plate and disc and- 


. transmission. Refer to Group 16. 


Оп a vehicle with an automatic transmission, - 


install the transmission and converter" potato: 
Refer to Group 17. 


Crankshaft Rear Oil Seal ` 


For crankshaft rear oil seal replacement refer to One- 
Piece Rear Oil Seal, Removal and Installation in Section 
21-01, General Gasoline Engine Service. 


Main Bearing ` 


Do not file or ы bearing caps or use shims to 


obtain the proper bearing clearance. 


Bearings are available for service in standard sizes or 
0.001 and 0.002 inch undersize. Refer to the Parts 
Catalog for the available sizes. Undersize bearings are 
available for use On journals that have been refinished. 


If the rear main bearing is to.be replaced, it will be 
. necessary to remove the engine, install it on a work 
stand (Fig. 41), replace the main bearing and replace 
the crankshaft rear. oil еді. l 


Removal š 


1. ` Drain the crankcase. Remove the ой pan and ой 
| pump шшш the procedure under Oil Pan 
. ‘Removal. | 


2. Replace’ опе беайна at a time; leaving. the 

| other bearings securely fastened. Hemove the 
main bearing сар to which new. кн are to be 
installed. 


. NOTE: Loosen all main: bearing. caps until finger- 


tight. This will lower the. crankshaft and ease | 


. installation of new bearings. 


3. с Insert Main Bearing Insert Тоо! TOOL- 6331-E in - 


the oil hole. in the crankshaft journal (Fig. 42). 


24: Rotate the crankshaft in the direction of engine 
rotation to force the bearing out of the block. - 


5. Clean the crankshaft journal. . 
| standard bearings with new bearings, it. is. good 
practice to first try to obtain the proper clearance 


 .Wwith standard bearings ог. а combination of a - 


- 4.9L (300 CID) Six-Cylinder Engine 


When: replacing 


21-11-24 


PILOT BEARING - ` 
REPLACER TOOL 
T74P-7137-A ` 


2 А10361- 1A | 


FIG. 40 Installing Clutch Pilot Bearing Assembly — 


Standard bearing and a-0.001 or 0.002 inch 
 undersize pearing: | 


Installation . 


21. The upper and lower. bearing halves are not. - 


interchangeable. The upper half is drilled and - 
-grooved to provide entry of oil. Be sure bearings . 
and surfaces are clean. Foreign material under the ` 
inserts will distort the bearings and cause failure. `` 


| To install the upper main bearing, place the plain 
_end of the bearing over the shaft on the locking 
tang side of. the block and partially install . the: 
bearing so that Main Bearing Insert Tool TOOL- 
7 6331-Е can be inserted in the oil hole in the 
 crankshaft journal (Fig. 42). With Main Bearing 

. Insert Tool TOOL-6331-E positioned in the oil:hole, . 
rotate the crankshaft slowly’ in -іһе opposite 
direction of engine rotation until the ne iS 
seated. Remove the tool. 


' Select-fit the bearing for proper clearance. Refer 
_ to Fitting Main and Connecting Rod Bearings ‘in 
` Section 21-01, General Gasoline Engine Service. . 


2. . After the bearing has been fitted, apply a light coat | 


- of engine oil to the journal. and bearings. Then, . 
install the bearing cap. Tighten the cap bolts to 82- : 
94 N:m (60-70 ft- Ib). 


3. -Repeat the procedure for the remaining bearings ; 
that require ` replacement. | 


4. If the thrust bearing cap (No. 5 ‘main pearing) паз» 


‘been > removed, install it as follows: 


Install the thrust bearing cap with the ` bolts 

. ifinger-tight. Pry the crankshaft forward against the 
_. thrust surface of the upper half.of the bearing (Fig. - 
43). Hold the. crankshaft forward and pry the thrust. - 
bearing cap to the rear. This will align the.thrust: 
.surfaces of both halves of the bearing. Retain the | 
forward pressure on the crankshaft. Tighten ће 
cap bolts to 82-94 :№т (60-70 ft-lb). - c x 
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/. MOUNTING 
„STAND 
TOOL 


CRANKSHAFT BEARING 
JOURNAL 


` MAIN BEARING 
INSERT TOOL-6331-E 


| | `А10363-1А 
FIG. 42 Removing ` or Installing Upper. Main Bearing 
| Insert 


ОБ. " the rear main — is rieplaced (on: а work 
©- Stand), clean the mating surfaces of the bearing ` 


cap and the block with Ford Extra-Strength Spot 

. and Stain Remover B7A-19521-AA or equivalent 

. Solvent. Apply a 1.6mm (1/16 inch) bead of RTV 
.sealer, Silicone Rubber .D6AZ-19562-BA or 

| equivalent in each corner of the rear main bearing 
cap saddle the full length of the saddle. Be sure 

` the main bearing is fitted and thé cap bolts 

. tightened to 82-94 N:m (60-70 ft-lb) before 

`` "installing the new crankshaft rear oil. seal. 


- .« NOTE:. When applying: RTV sealant, always use 


the bead size specified and.join the components ` 


. within 15 minutes of application. After this amount 
-> cof time the sealant begins to: "set- -Up". and its 
ud Рае: my be reduced. | 


б.с. Clean the ой ратр inlet tube screen. Prime. the oil 

| pump by filling the inlet opening with oil and rotate 

‘the pump ЫШ until the oil ыы from the outlet 
opening, . 


mee ‘Install the: oil pump Land ail pan following the 


. procedure under Oil Pan Installation `: 


. 49L (300 CID) Six-Cylinder Engine ` 


221-11-25 


- MOUNTING 


А10362- 2А 


8. Fill the crankcase and cooling ‘system. Refer to 


Section 10-02, Maintenance. Start the engine and 
check for oil pressure. Operate the engine at fast 
idle and check for oil and een leaks. 


' Connecting Rod Bearing. 


Removal 


: 1. Drain the crankcase. Remove the oil pan and oil 


pump one the po u, under: Oil Pan 
' Removal. 


2. Turn the crankshaft until the connecting 16а to 
which new bearings are to ‘be fitted is down. 
Remove the connecting rod cap., Remove the 
bearing inserts from the rod and cap. 


‘NOTE: If bearings are to be reused, identify them 
according to location so that they can be installed 
in their original positions. `` ` 


3. Ensure the bearing inserts and the bearing bore in 
the connecting rod and.cap are clean. Foreign 
material under the inserts will distort the Без 
апа cause a failure. | 


4. Clean the crankshaft journal. When replacing ` 
standard bearings with new bearings, it is good 
practice to first try to obtain the proper clearance 
with standard bearings. Refer to Section. 21-01, 
General Gasoline Engine Service for the cleaning 
апа inspection procedures. | 


Installation | 


1. Install the bearing inserts in the connecting: rod and 
cap with the tangs fitted in the slots. | 


2. Pull the connecting rod assembly down firmly on : 
the crankshaft journal. ` 


Fit the bearing. Refer to Section 21-01, General 
Gasoline Engine Service. 


3. After the bearing has been fitted, clean ánd apply a 


` light.coat of engine oil to the journal and bearings. ` 
Install the connecting rod cap and tighten the nuts | 
.to 55-61 М-т (40-45 ft-lb). + ° 0 x 


. 4. Repeat the procedure for the remaining таа 


rods that require new bearings. 


5. -Install the ‘oil: рап and oil pump following the | 
procedures under Oil. Pan Installation in this 
Section. - >» 
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> PRY FORWARD: | — HOLD: 

24 CRANKSHAFT 
kp Us THRUST ` FORWARD . 
- BEARING | 


О PRY CRANKSHAFT FORWARD  - 


| FIG. 43 Aligning Thrust Bearing - 


6. 


Fill the crankcase. Fill the cooling Siete Refer to 
Section 27-02, Cooling System Service. Start the 
engine and check for oil pressure. Operate the 
engine at fast idle and check for. oil and coolant 
leaks. | | и 


Pistons and ‘Connecting Rods 


2. 


Removal 
1. 


Drain the cooling system and the ТУРЕ" Refer 


_ to Section 27-02, Cooling System Service. 


Refer to Cylinder Head Removal іп. this Section 


and remove the cylinder head and related parts. 


Remove the oil pan following the procedure under 
Oil Pan Removal in this. Section. Remove the oil 


* pump inlet tube and the oil pump. 


Turn the crankshaft until the piston to be removed 


. is at the bottom of the stroke and place a cloth on 


the piston. dome to collect the cuttings. Remove 
any ridge and/or deposits from the upper end of 


. the cylinder bore with Cylinder Ridge Reamer 
` T64L-6011-EA or equivalent. 
instructions furnished by the tool manufacturer. 


Follow the 


Never cüt into-the ring travel area in excess of 


. 0.74mm: (1/32 inch) when removing ridges. 


Ensure all the connecting rod caps.are marked so 
that they can be installed in their original postions: 


` Remove the connecting. rod сар. 


Push the connecting rod and piston assembly out 
the top of the cylinder with the handle end of a 


. hammer. Avoid. damage to the crankshaft journal 
or the cylinder wall when removing me piston and 
. rod. | 


Installation 


1. 


2. 


Clean the oil. pump inlet tube ‘screen and: the oil 
pan and block gasket surfaces. 


. Oil the piston rings, pistons : and cylinder walls with 


light engine oil. 


Ensure pistons. are installed in the same 
cylinders from which they were removed or to 
which they were fitted. The connecting rods and 


E bearing caps are numbered from 1 to 6 beginning 


at the front of the- engine.. The number on the 


connecting. rod and bearing cap must be on the ` 


4.9L (300 CID) Six-Cylinder Engine 


11. 


12. 


PRY CAP 
BACKWARD 


21-11-26 © 


THRUST 
' BEARING | 
- HOLD 
CRANKSHAFT 
FORWARD 


THRUST 
BEARING 


PRY CAP BACKWARD 


same side of rod when installing in the cylinder 


bore. If a connecting rod is ever transferred from. 
one cylinder block to another or from one cylinder 
to another, new bearings should be fitted and the 
connecting rod should be re-numbered to . 


' correspond: with the new cylinder number. 


Make sure the ring gaps (oil ring spacer -A, oil ring 
segment -B, and compression ring -C) are properly 


. spaced around the circumference of the piston 


(Fig. 44). Oil the rings, then install Piston Ring 


Compressor D81L-6002-C or equivalent on the 


piston. Make sure that the indentation in the dome. 
of piston is toward the front. Then, push the piston. 
into its bore with the handle énd of a hammer until 
it is slightly. below the top of the cylinder (Fig. 45). 

Be sure to guide the connecting rods to avoid 
damaging the crankshaft journals. 


.. Check the clearance of each bearing following the 
procedure under Fitting Main or Connecting Rod 
‘Bearing in Section 21 -01, Menera Gasoline не 


Service. 


After the bearings have been fitted, аршу а light | 
coat of engine oil to the journals and bearings. 


Turn the crankshaft throw to the bottom of its 


- stroke. Then, push the piston all the way down until 
` the connecting rod bearing seats on the crankshaft 


journal. Install the connecting rod cap. Tighten the 
nuts to 55-61 М-т (40-45 ft-lb). | 


After the piston and connecting. rod assemblies 
have been installed, check *he connecting rod side 


clearance on each crankshaft journal (Fig. 46). 


Prime the oil pump by filling the inlet opening with 
oil and rotate the pump shaft until oil emerges from 
the outlet opening. Install the oil pump and the oil 
pump inlet tube. Install the oil pan and related parts 


. as outlined. 


Refer to Oylinder Head Installation and install the 
cylinder head and related Parts. Adjust . the valve. 
clearance as outlined. 


Fill and bleed the cooling system. Refer to Section 
27-02, Cooling System Service. Fill the crankcase. 


Start the engine апа check for oil · pressure. 


Operate. the engine at fast idle and check for ой. 


and coolant leaks. 
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OIL RING SPACER 


3 . ` 
OIL RING _ OL RING 


SEGMENT SEGMENT 


PIN BORE 
Q PISTON 


COMPRESSION RING М COMPRESSION RING 
FRONT š 


FIG. 44 Piston Ring Gap Spacing 


COMPRESSOR 
D81L-6002-C 


^TOFRONT OF ENGINE \. | ^ ^ PISTON RING 


‘NOTCH TO FRONT `: 
- OF ENGINE · 


FIG. 45 Piston Installation 


13.. Operate the engine until engine temperatures have 
. Stabilized. Check and adjust the ignition timing. 


Ona vehicle with an automatic transmission, 


adjust the transmission control ade Refer to- 


Section .17-02, Shift Control Linkage.. 
| Crankshaft 


47. 
Removal 
1. Install the engine on a work stand. Remove the 


`. spark plugs to allow easy rotation oi the 


-` crankshaft. Drain the crankcase. 
: 2. Remove the oil level dipstick. 


| I 3.: Remove the crankshaft damper attaching bolt and - 


lockwasher. Remove the Шыдар damper (Fig. 
22). 


4. Remove the cylinder front cover and gasket. - 


e 


6. Turn the engine on the work stand: so that the 


The crankshaft NR parts are shown in Fig. 


| Remove the flywheel and engine rear cover plate. | 


О gaskets and seals. Remove the oil pump and inlet 


tube assembly. Discard the oil pump gasket. 


Make sure all bearing caps (main and 
connecting rod) are marked so that they can be 
installed in their original locations. Turn the 


crankshaft until the connecting rod from which the 


cap .is being removed is at the bottom of the 
stroke. Remove the connecting rod cap and 


Е bearings. Push the .connecting rod апа piston 


assembly up іп the.cylinder. Do not turn the 


.- Crankshaft completely around as the rod bolts 
: may. damage the crankpin journals. Repeat this 


10. 


11. 


procedure and remove all connecting rod caps. 
. Remove the clutch pilot bearing if necessary. 


Align the timing marks (Fig. 32). Remove the 


. crankshaft gear ав outlined (Fig. 36). 


Remove the main bearing caps and bearings and 
rear bearing seal... 


Carefully lift the crankshaft out of the cylinder block - 


so that the thrust ‘bearing surfaces are not 
damaged. Handle the crankshaft with care to ` 


avoid possible fracture or батаре. © the 


. finished surfaces. 


Refer to Section 21-01, Genial Gasoline Enna 
Service for the cleaning and inspection 


`. ‘procedures. Be sure the oil seal surfaces on the 


crankshaft and crankshaft damper are propery 
` cleaned. 


To refinish . TNT and dress minor 


imperfections, refer to Section 21-01, General 
. Gasoline Engine Service. | 


Installation 


Remove. the main péaring inserts sui the block 


.. and bearing caps. 
Remove the pearing ‘inserts тото; the connecting | 


rod caps. 


. Clean the’ crankshaft. rear oil seal recess in the 
| cylinder block and rear main bearing cap. 


' If the.crankshaft main bearing journals have been 


refinished to a definite undersize, install the correct 


 undersize bearings. Be -sure the bearing inserts 


с and bearing bores are clean. Foreign material ` 


-FEELER-GAUGE 


| А10366- 1А 


bottom of the engine is up. Remove the oil pan, | FIG. 46: Checking Connecting Rod Side Clearance 
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under the inserts will distort the: pean апа d cause 


a failure. 


Place the upper main pearing: inserts in position in 
the bore with the tang fitting in the slot provided. 


Be sure the oil holes. іп the bearing inserts are . 
aligned with the oil holes in the cylinder block. 


Install the lower main bearing inserts in the bearing | 
caps with the tang fitted in the slot. ` 


Carefully lower the crankshaft into place. . Be 
careful not to damage the bearing surfaces. 


` Check the clearance of each main bearing. Refer 


to Section 21-01, General Gasoline Engine Service 
under Fitting Main and Connecting Rod Bearings. 
Seal the rear main bearing-to-block mating 
surfaces as directed in Main Bearing. Installation. 


After the bearings have been installed, apply a light 


coat of heavy engine oil to the journals and 
bearings. Install. all the bearing .сарѕ, except the 
thrust bearing cap (Мо. 5 bearing). Be sure that 


- the main bearing caps аге installed in their 


original locations. Tighten the PRIMIS сар bolts 


© to 82-94 N:m (60-70 ft-lb). 


10. 
^ tight. 


11. 


13. 


14. 


Install the thrust bearing cap with the bolts finger- 


Pry the crankshaft forward Я the thrust 


.. surface of the upper half of the bearing (Fig. 43). 
12. 


Hold the crankshaft forward and pry the thrust 
bearing cap to the rear. This will align the thrust 
surfaces of both halves of the bearing. 


Retain the forward pressure on the crankshaft. - 


Tighten: the cap bolts to 82-94 N-m (60-70 ft-Ib). 


Check the crankshaft end play. Refer to Section 


21-01, General Gasoline Engine Service. 


CRANKSHAFT _ P 
GEAR-6306 . . 7 KEY 
379153-S 


FRONT OIL ' 
SEAL-6700 


WASHER 


CRANKSHAFT 
6303 


DAMPER 
BOLT . 6316 


7 377850-5 


FIG. 47 Crankshaft and Related Parts ` 


4.9L (300 CID) Six-Cylinder Engine 


15. 


16. 


17. 


18. 


19. 


20. . 


21. 


cu | 


If the end play exceeds the service. limit, replace 


.. the thrust bearing. If the end play is less than the . 
: minimum limit, inspect the thrust bearing faces for ` 
scratches, burrs, nicks. or foreign matter. If the 


thrust faces: are not damaged ‘or. dirty, they ` 
probably need re-aligning. Install the thrust bearing 
and align the faces following the recommended 


procedure (Steps 10 through 13 0 Then, 
. check the end play. : 


Coat a new crankshaft rear oil seal with oil and | 
install using Rear Oil Seal Replacer T65P-6701-A 


‚Ог equivalent. Refer to One-Piece Rear Oil Seal . 


Installation in “Section 21-01, General Gasoline 
Engine Service. Inspect the seal to be sure it was 
not damaged during installation. ty Re 


Install the bearing inserts in the биг rods x 
and caps. Check the clearance of each bearing | 
following the procedure under ‘Connecting, Rod. 


Е Bearing Replacement. 


If the bearing sisa ances are to —— 


apply a light coat of engine oil to the pomas and 
bearing. ` d | 


. Turn the crankshaft throw to the Bottom: of i its 
stroke and' pull the piston all the way down until the ` 


connecting | rod bearing seats on the crankshaft. 


| journal. 


Install. the connecting. rod cap and tighten the nuts р | 
{о specifications. : 


After the piston and connecting rod та 
have been installéd, check the connecting rod piu 
clearance on each чаап: journal (Fig. d 


. ,. Refer to Specifications. - 


22. 


Clean the oil. Pan, oil pump. and ой ! pump screen. 


© CLUTCH PILOT BOLT- -6379 — 
BEARING-7600 | M 


` REAR OIL 
SEAL-6701 


RING GEAR 
` 6384 


THRUST · 


MAIN BEARING 
CAPS | 


^ A103672A > “| 
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Install the inlet tube and screen on the oil pump. 
Prime the oil pump by filling the inlet opening with 


. oil and rotate the pump shaft until oil emerges:from - 


. the outlet opening. Install the oil pump. Tighten the 
` ` attaching bolts to 14- 20 N-m (10-15 ft-Ib). 


| 25. 


Оп а crankshaft fora manual transmission, install 
the clutch pilot bearing. Refer to Clutch Pilot 


Bearing Removal and Installation. 


. Turn the engine on the work stand so that the rear 
. of the engine is up. Position the engine rear cover 
plate on the cylinder block. Position the flywheel on 


` 8 the crankshaft. Coat the threads of the attaching 


` bolts with Pipe Sealant with Teflon) D8AZ- 


19554-A or equivalent oil-resistant sealer and 


. install the bolts. Tighten the bolts to 102- 115 


2 Nem (75-85 ft-lb). 


“Опа flywheel for a manual ‘transmission, locate 


2 the clutch disc following the: procedure in Group 


26. 
| 27. 


ET 


29.: 


16. Install the pressure plate. Tighten the attaching 


bolts to 102-115 М-т (75-85 ft-lb). 


Turn the engine оп the:work stand so that the front 
end is up. 


Install the crankshaft gear following the procedure 
under Timing Gear Installation: 


Install a new grease- -coated crankshatt front ой 
seal in the cylinder front cover using Front Cover 
Seal Replacer T70P-6B070-A or equivalent (Fig. 
27). Install the cylinder front cover and crankshaft 


. damper by following the procedure outlined under 
. Cylinder Front Cover ‘Installation. | 


Apply Perfect Seal- Sealing Compound В5А- 
19554-А or equivalent oil-resistant sealer in the 


cavities between the rear bearing cap and cylinder 


‘block (Fig. 28). Install a new. seal in the rear main 


-.. bearing cap and apply a bead of Perfect Seal 


30. 


PULLER SCREW 


| Sealing Compound В5А-19554-А or equivalent oil- 


resistant sealer to the tapered ends of the seal. 
Install new side gaskets on the oil pan with Gasket 


and Seal Contact Adhesive or equivalent oil- 
resistant sealer (Fig. 28). Position a new oil pan-to- ` 
cylinder-front cover seal on the oil pan and install 

the oil pan. 


Install ne oil level | dipstick 


` THRUST 
BEARING 


DETAIL 8 
PULLING NUT 


DETAIL 5 


` FIG. 48 Replacing Camshaft Bearing 
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31. Remove. the engine from the work stand and install 
it in the vehicle. Fill the crankcase. Fill and bleed 
the cooling system. Refer to Section 27-02, 
Cooling System Service. 


. 32. Start the engine and check all gaskets and hose 
connections for leaks. 


33. Check the ignition timing and adjust to 
specifications on the engine decal. 
Camshaft Bearings 


Camshaft bearings are available prefinished, to size 
for standard .and 0. 381mm (0. 015 inch) . undersize 
journal iamelers. 


Removal · 4 
1. Remove the engine and install: on à work stand 
` . (Fig. 41). 


2. Remove the camshaft, flywheel’ апа crankshaft. 
Push the pistons to the top of the cylinders. 


3. Remove the. camshaft rear bearing bore: plug. 
Refer to Section 21-01, General Gasoline Engine 
Service. Remove the camshaft bearings with 
Camshaft Bearing Set T65L-6250-A or equivalent 
(Fig. 48). 


4. Select the proper size expanding collet and backup | 
. , nut and assemble on the expanding mandrel. With 
the expanding collet'collapsed, install the collet 
assembly in the camshaft bearing and tighten the 
backup nut on the expanding. mandrel until the 
collet fits the camshaft bearing. 


5. Assemble the puller screw and extension, if 

. necessary, as shown and install on the expanding 

... mandrel. Wrap a cloth around the threads. of the 

` puller screw to protect the front bearing or journal. 

Tighten the pulling nut against the thrust bearing 

and pulling plate to remove the camshaft bearing. 

Be sure to hold a wrench on the end of the puller. 
screw to prevent it from turning. 


6. To remove the front bearing, install the puller 
screw from: the rear of the cylinder block. 


installation 


. 1. Position the new bearings at the bearing bores, 
and press them in place with Camshaft Bearing Set 


. EXPANDING ` DETAIL 1, 2 OR 3 
. ` MANDREL ` .' EXPANDING COLLET 


DETAIL 1, 2 OR 3 
BACK-UP NUT 


| ? a ү REM CAMSHAFT BEARING SET 
DETALA E DETAIL 6 OR 7 ° dp л TOOL-T65L-6250-A 
PULLER SCREW ` CAMSHAFT BEARING 
PULLING PLATE EXTENSION ` (LOOSE) An 


A9045- 2A 
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T65L-6250-A or equivalent (Fig: 48). Be sure to 
center the pulling plate and puller screw to avoid 
damage to the bearing. Failure to use the correct 
‘expanding collet can cause severe bearing 
damage. Align the oil holes in the bearings with 
the oil holes in the cylinder block before pressing 
- bearings into place. Be sure the front bearing is 
installed 0.51-0.89mm (0.020-0.035 inches) 
below the front face of the cylinder block. 


2. Install the camshaft rear bearing bore plug. Refer 
to Section 21-01, General Gasoline Engine 
Service. . | a | 


3. Install the camshaft, crankshaft, flywheel and 
related parts. Do not check connecting rod and 
‘main bearing clearances as a part of camshaft 

` bearing replacement. . | 


4. Install the engine іп the vehicle. `: 
Oil Filter 


Removal | 


1. Place а drip pan under the oil filter. Unscrew the 
filter from the cylinder block using Oil Filter wrench 
. D79L-6731-A, B or equivalents... 


Installation 


1. . Coat the gasket on the filter with oil. Place the filter 
in position on the cylinder block. Hand-tighten the 
filter until the gasket contacts the adapter face, 
then advance it one-half turn. ` 


2. Operate the. engine at fast idle and check for oil 
leaks. If oil leaks are evident, perform. the 
necessary repairs to correct the leakage. Check 
the oil level and fill the crankcase if necessary. 


. DISASSEMBLY AND ASSEMBLY ` 


When installing nuts or bolts that must be tightened, 


oil the threads with light weight engine oil. Do not oil 
threads that require oil-resistant or water-resistant 
sealer. | Lu m ee 1 


Cylinder Head 


Disassembly | Н 
1. Remove the coolant outlet housing апа 


_ thermostat. Discard the gasket. 


VALVE SPRING 
.COMPRESSOR 
` T70P-6049-A 


FIG. 49 Compressing Valve Spring on Bench . 
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2. Remove the’ upper intake and throttle body - 
assembly. . - | бы А: | 

3. Remove the lower intake manifold and exhaust . ` 
manifold from the cylinder head. Discard the 
gasket. = „йе 5 ie 


24. Remove the spark plugs. ті 


5. Remove the deposits from. the combustion 
chambers and valve heads with a scraper and a 
wire brush before removing the valves. Be careful 
not to scratch the cylinder head gasket | 
surface. А. Ж 2 А 4 


6. Compress the маме: springs using Valve: Spring 


Compressor T70P-6049-A or equivalent (Fig. 49), . ` 


then remove the valve spring retainer locks and - 


_ release the spring. = `. | e 
7. Remove the spring retainer, spring, stem seal and : 
valve (Fig. 50). Discard the valve stem seals. | 
Assembly | | 7 pe o 
1. Lubricate the valve guides and valve stems with 
heavy engine oil. Apply Multi-Purpose Grease 
DOAZ-19584-AA or equivalent to the tip of the 
valve stems. | ^. 0- ds LEM 
2. Install each valve in the: valve guide from which it 
.was removed or to which it was fitted.  . | 
3. “Ой and install a new stem valve oil seal (Fig. 50). 
4. Install the valve spring over the valve. Ensure the 
closed coil end is placed against the cylinder | 
. head. 2 te Lus E | 
5. Position the spring retainer on.all valve springs. 
Make sure that a positive rotating retainer is 'used 
on all of the exhaust valves (Fig. 50). | 


6.  Compress the spring (Fig. 49). Install the keys. Tap | 


. the retainers after assembly to seat the keys. 


7. ` Measure the assembled height of the valve spring | 
from the surface of the cylinder head spring pad to 
the underside of the spring. retainer with dividers 
(Fig. 51). | | | A 


KEYS-6518 — @ | ur 5 4 = ! 
| mE ЖУ Qo KEYS-6518 
IM MED — RETAINER | 
e . ` ? m i чиш” d А 


VALVE: S 
SPRING VALVE 
SPRING 


OIL SEAL 
| 7 6571 


EXHAUST INTAKE 
VALVE 

VALVE eu HM 

- 6505 og 


OIL SEAL ` 


FIG. 50 Valve Assembly ` 
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UNDERSIDE OF | 
- SPRING RETAINER 7” 


SURFACE OF ` 
^ SPRING PAD’ 


A10087- ТА 


FIG. 51. Checking Valve Spring | Assembled Height— | 


Typical 
Check the dividers against а. ‘scale. 


limit, ‘install the: necessary 0.76тт (0.030- inch) 
‘thick spacer(s) between the cylinder head spring 


: pad and the, valve. spring to bring the assembled . 


height. to the recommended dimension. Do not 
-install spacers unless necessary. Use of 


spacers in excess of recommendations will ` 
` result in overstressing the valve springs and · 


. overloading the camshaft lobes which could 
‘lead to. Spring: кч and: worn. Сатаан 
lobes. ` 


8: Position a’ new (АК. Manifold Gasket on the ` 


. cylinder head. Install the lower and intake manifold, 


exhaust manifolds.: Tighten the manifold bolts and А 
. ` nuts in sequence (Fig. 20) їо 30-43 М-т (22-32 ft- . 


Ib)—intake manifold, 38- 44 .N:m (28- 33 ft- пода 
exhaust manifold. - | 


NOTE: Combination intake/exhaust gasket is -not 


when the original exhaust manifold is installed. 


9.. Install the upper intake and throttle body assembly. 


10. Using a new gasket coated with Perfect Seal. 


Sealing Compound B5A-19554-A or equivalent 


water-resistant sealer, install:the thermostat and ` | 


coolant outlet élbow. Refer to Section: 27-04, 


Radiators. Tighten the attaching. bolts to — 


| specifications. 


Valve Tappet 


. Valve tappets should always: Бе tested after 
assembly. Refer to the test procedures іп Section 21-. 


01, General. Gasoline Engine Service. 


Disassembly 


| Each valve tappet is is a matched assembly. If the parts 
. of one tappet are mixed with those of another, improper ` 


valve operation may result. Disassemble and assemble 
each tappet separately. Keep the tappet assemblies in 
. proper sequence so that they can be installed in their 
original bores. ' 


If the | 
assembled height is: greater than the specified ` 


FIG. 52 Hydraulic Valve Tappet Assembly 


die Grasp ће lock: ring with needlenose pliers to 
release it from the groove. It may be necessary to 
J. depress the plunger to fully release the lock:ring. 


2. Remove the push rod cup, ee valve: (disc), 


plunger and spring. 


2223. Invert the plunger assembly ; and remove the check. | 


valve retainer by carefully prying up on it with a 
screwdriver. Remove the check valve. (986 or. ball ` 
check) and spring. | 


For the cleaning. and РЕ procedures 
| refer to Section 21-01, General Gasoline. Engine 
Service., | 


Assembly l | | 
Refer to Fig. 52 for hydraulic valve tappet ме ШЕР 


4. Place the plunger upside down on a clean work 


bench. 


2. Place the check valve (disc or ball check) in 

^A position over the oil hole on the bottom. of the 

. plunger. Set the check valve spring on top! of the 
check valve (disc ог ball check). 


3. ` Position the check valve retainer. over the check 
valve and spring. Push the retainer down. into place 
on the plunger. 


24. Place the plunger ‘spring and then the plunger 


(open end up) into the tappet body. 


5. Position the metering valve (disc) in the plunger 
and then place the push rod cup in the’ plunger. 


6. Depress the plunger and position the closed end of 
the lock ring in the groove of the tappet body. With 

` the plunger still depressed, position the opén ends 

. of the lock ring in the groove. Release the plunger 
and then depress it again to fully seat the lock ring. 


7. Use the hydraulic valve tappet leakdown tester to 


fill the tappets with test fluid.- Refer to Section 21- 
01, General Gasoline Engine pene EE 


Piston and Connecting Rod 


7% Disassembly 


to be used on a new exhaust manifold. Gasketing . 
of the: exhaust manifold is only recommended : 


1. - Remove the bearing inserts from the. ‘connecting 
|. rod апа cap. ` | 


2. Mark the pistons and pins to assure assembly with 
the same rod and installation in the same ш 
from which they were removed, 


PUSH ROD CUP 
^ METERING 
VALVE DISC - 


PLUNGER - 


CHECK VALVE ` 
| 22202 SPRING 


LOCK RING 


PLUNGER | 


. CHECK VALVE 
‚ SPRING 


' CHECK VALVE. 
RETAINER 


` .A10369-1A 
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3. Remove the piston rings. Using an arbor press and 
Piston Pin. Remover/Replacer T68P-6135-A or 
equivalent (Fig. 53), press the piston pin from the 

*. piston. and connecting rod using Piston Pin 

епо Hoplia Adapter T81P-6135- A or 
equivalent. : 


Refer. to- Section 21 -01, General Gasoline Engi 


Service for eae Inspection and пера piece | 


Assembly ` 


' The piston, connecting rod and related parts are 
shown in Fig. 54. Check the fit of a new piston in the 


cylinder bore before assembling the piston апа. 


piston pin to the connecting rod. Refer to Section 
21-01, General Gasoline Engine Service. 


The piston pin bore of a connecting rod and the 


diameter of the piston pin must be within specifications. 


1. Apply a light coat of engine oil to all parts. 
-Assemble the piston to the connecting rod with 
the bearing tang side of the connecting rod 
and the indentation notch in the piston 

. positioned as shown in Fig. 55. 


2. Start the piston pin in the piston: and connecting 
rod. Using an arbor press, press the piston pin 


through the piston and connecting rod until the pin. 
is centered in the connecting rod (Fig. 56). To. 
install piston pin use either Piston Pin Remover/ . 


Replacer T68P-6135-A or equivalent. 


3. . Check the end gap of all piston rings. Refer to 


Section 21-01, General Gasoline Engine Service. It 
. must be within specifications listed at end of this 


Section. Follow the instructions contained. on the: 


_ piston ring package and install the piston rings. 


` " . INSERT TAPERED PILOT 
ZIN PISTON PIN FOR 
PIN REMOVAL - 


INSERT THIS END. 
“IN PISTON HOLE. 
.. FOR INSTALLATION. 


REVERSIBLE 
LOCATOR 


REMOVER/REPLACER ` ` 
T68P-6135-A 


. FIG. 53 Removing Piston Pin 


4. Check the ring side clearance of the compression 
rings with a feeler gauge inserted between the ring ` 
and its lower land. Refer to Section 21-01, General 
Gasoline Engine Service. The gauge should slide. 
freely around the entire ring circumference without 
binding. Any wear that occurs will form a step at 
the inner portion of the lower land. If the lower 
lands. have steps, the pistom shoul: бе” 
replaced. 


5. Ensure the bearing inserts Bhd the: bearing bore in 
the connecting rod and cap are clean. Foreign: 
material under the inserts will distort the bearing - 
“апа cause a failure. Install the bearing inserts in 
the connecting rod and cap with the 9. ишо їп 

. the slots provided. 


| Cylinder Block 


Before replacing a cylinder block, КҮРТЕ if it is: | 


repairable. If so, make the necessary repairs. Refer to 


Section: 21-01, General Gasoline Engine pence: 
Disassembly 


1. Mount the old engine in а work Stand and 

e. completely disassemble it, removing the cylinder : 
head and manifolds -as an assembly. Follow . 
Engine Components Removal and Installation. 
procedures. 


2. . Remember to ridge-ream the cylinder bores before 


removing the piston assemblies. 
C NE Remove the cylinder head locating dowels. 


Assembly 


1. Clean the gasket апа. seal ТЕТІ oe all a 
serviceable parts and assemblies. an 


PRESS 
RAM ` 


PIN 
PUSHER 


ӨТ v PISTON 


Q = PIN 


_ RECEIVING 
- TUBE: 


. MAKE CERTAIN ` 
PISTON FLOATS. 
DURING INSTALLATION 7 
.. ^. OPERATION ` — 


INSTALLATION 
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UPPER . — . ` LOWER. - a Т | eh J CORRECT LOCATION OF 
COMPRESSION COMPRESSION | | B PRESS RAM ss; PIN INSTALLED POSITION - 
RING RING = LM Tu .FROM END OF PIN TO 
s MAKE CERTAIN PISTON ` Г SIDE OF CONNECTING ROD 
eo of. [| >- FLOATS DURING Lo TO INER : 
I | “INSTALLATION OPERATION 6 m. 
. . OIL RING 


ASSEMBLY 
6148 


DRIVER . 


CONNECTING es 
“ROD, 


BEARING ` 
INSERTS 


И; 


S. FITS INSIDE DIAMETER 
` ` OF PISTON PIN ` | 


nn | CUP 
| | PISTON PIN = 
A10370-1A |... REMOVER/INSTALLER . 


‘A3002-1C 


FIG. 54 Piston, Connecting Rod and Related Parts | | 
Dao ees h " FIG. '56 Installing Piston Pin . 


POSITION BEARING TANG SIDE OF uS e s | 
. ROD TO LEFT (TOWARDS CAMSHAFT) 2 Cylinder Assembly 
WITH PISTON INDENTATION FORWARD - Б; 


Disassembly 
| -1. Mount the old engine in a work stand. 


2. Remove the cylinder head and manifolds as an 
| assembly. 


3. Remove all serviceable parts not furnished with the ` 
new cylinder assembly, including the cylinder block ` 
drain plugs and субе head locating dowels. 


- Assembly ` 


224. Clean the gasket and ‘seal surfaces of all. 
| serviceable parts and assemblies. - 2 


22. Position the new cylinder assembly i in a work stand: 
P e | and transfer all serviceable parts removed from the. 
` А10371-1А Z0 old cylinder. assembly. following Engine: 

š Components Removal and Installation procedures. 


Install the cylinder head locating dowels and block. 


FIG. 55 Oil Hole Position : 7 | К | З 


2. 


Position the new cylinder block in the work stand | 
and transfer all serviceable parts removed from the. 
old cylinder block following Engine Components | 


Removal and Installation procedures. 


. Install the cylinder head Peng dowels and block 


drain plugs. 
Check all assembly clearances and correct as 


| necessary: 


drain plugs. Install-the ene head and manifolds. 
as an assembly. | ` 


4. Check all ii clearances and bance as 
necessary. - 


CLEANING AND INSPECTION 
Refer to Cleaning: and Inspection Procedures in 


| Section 21-01, General Gasoline Engine Service. 
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SPECIFICATIONS 1 | MEM С 
GENERAL SPECIFICATIONS _ UU 2. ue | ENTE | m 
| . | | 0 . Ой Pressure . Engine Type | 
| Engine : Bore and Stroke | Firing Order = - Hot @ 2000 АРМ . and Number of ` 
» US WIPE А | Ë | | 7 ' kPa (PSI) ` _ Cylinders `: 
© 4.9L (300 CID) 16° |.  4.00x 3.98 n 153624 ^de 875 (40-60) 200 


CYLINDER HEAD 


с" Valve Guide | Vaive Seat | Valve Seat Valve Gasket ` Rocker Arm 
Т | итш» RR NND d USE 


Е-І-Е-І-Е-І- ` 
E-I-E-I-E-I 


КИШ ШЕГУ? 3433- | .3433- 
ETE: 


(Valve seat angle — 45°. 


. .060- .070- | 


(Gasket surface finish — RMS 60-150. | P А I 
. (Compression pressure (PSI) of the lowest cylinder must be at least 75% of the highest to be within specification. 


7 56:18. | 


1006 іп any 6 in. |. 
| .007 overall | 


VALVE ROCKER ARM SHAFT, PUSH RODS AND TAPPETS - WP BIN ME ER ee 


| : | | ieee U | | Collapsed: Tappet Gap | 
Rocker Arm paling | - Valve Tappet or Lifter . | (Clearance). 1 
Lift Ratio to 1 |. š "e — p =— — — 
; | | TIR Maximum Standard Clearance | Hydraulic Lifter Allowable -| - -Desired 
| Diameter to Bore) | Leakdown Rate) 
4.9L (300 CID) 16 БЕН o o 8740-8745 E dco oed MET а 


с 425-175 | 
(DService limit — .005. | | 
@ Time required for plunger to leakdown .0625 under load of 50 Ibs. using leakdown fluid in tappet. 


Valve Spring . . ` Маме Spring | 

.. Compression Pressure | Free Length Yo 

Lbs. @ Specified Height (Approximate) : 

[ sk? | Exhaust | make | Emaus | 
66-74 @ 1.640 .| 66-74 @ 1.470 196 — 
166-184 @ 1.240 | 166-184 @ 1.070) 027 "A 


(DService limit — 10% loss of pressure. | ты | I . : : I 
@Pad to retainer. | j | E | | | Е. 


VALVES А 
| 
Guide Clearance@) | E 
Eu “Exhaust — | ше | Exhaust E 
[4s o 00) ке | oo; | ою? | 17179 [| 15515 [| 


, 
i £ ^ 


VALVE SPRINGS 


Valve Spring 
Assembled 
Height@) 


Valve Spring 
Out Of 


4.9L (300 CID) 16 


`. Valve Face Runout ^ 
= TIR Maximum 


(DService clearance — .0055 Maximum. 
@ Valve face angle — 44°. 


r 


'CA4966-2F 
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VALVES (Continued) 


oon А А | . Valve Stem Diameter _ . | И eh Š 
© 015 Oversize ` — 22221030 Oversize ` 


^— 8416-3423 ...|. 3566-3573 3566-3573. 3716-3728. | 3716-3723 


E 
” who og ` лас 24 ` 
Engine . 
" 


. 4.9L (300 CID) 6. | 


CAMSHAFT M S LO 


: 22. wo NL Ue ë 


Camshaft End Play 


Camshaft Journal To 


Lo eM C | шше [ Баш [ne Play [Service Limit | “Bearing Clearance 
.| аж (Boce — | — 249-247@ | 29249 |: 001007. .| .. $9 | . ` 001-003 
` @Maximum allowable lift loss —:005.. | КОИ LE E AC NAE. Е . 


@ Service clearance — .006. .. | ч uo 71. | 
'()F-150 4 x 2 w/2.47:1 or 2.75:1 axle ratio and manual transmission (49S). 


B - - 


CAMSHAFT DRIVE ` 


aft Journal Diameter — 
Standard@® 


[No t | No.2 | No. 3 | 
2.017- 
2.018 


2:017- | 2:017- 
. 2018 | 2.018 


@Camshatt journal runout — .008 TIR maximum.. - `> : 


Camsh | — Camshaft Bearing Camshaft Front | Assembled Gear Face 
$ : inside Diameter Bearing 2 Runout 3) 


- m Ы a og ^ ee ty 
E i | 

-' Engine ` . 
7. 2 fs dt 


4.9L (300 CID) 1-6 


. @Distance in inches that front edge of the bearing is installed below the front face of the cylinder block. ` 575 i 
. GGearbacklash — .004-010. | | = | MINI 8 


Main Bearing Bore |. аан Ses ` Head Gasket | Head Gasket - Tappet Bore 
Diameter (2) веаппа | Surface Flatness | Surface Finish . Diameter. 
. Diameter | Е . | 
ES | 003 in any 6 іп. |. RMS | 
| .2.5902-2.5910 .5155-.5165 006 overall | 60-150:  .8752-.8767 


Maximum out-of-roünd .0015, Service limit — .005, Maximum taper service limit — .010, Cylinder bore surface finish RMS 18-38, Bore taper service limit — 
“010 d > 4 | Же 40000” ЖАН І " ЕС ec : . - 5 . І S I 
@Crankshaft to rear face of block runout. TIR maximum .005. 


CYLINDER BLOCK - 


Cylinder Bore 
Diameter 


Engine . 


4.91 (300 CID).I-6 ` `| . 4.0000-4.0048 


‘CRANKSHAFT AND FLYWHEEL 


.Main Bearing | Main Bearing 


. Main and Main Bearing 


Main Bearing | Main Bearing 


| | Thrust Face | Journal Taper | Thrust Bearing | Rod-Bearing | Thrust Face 
sonar е ` .| Maximum Рег | Journal Length | Journal Finish Finish 
у сар ТІН Махітит Inch | RMS Maximum | RMS Maximum 


| СЯ 1 35 Front — 25 - 
< 4.9L (300 СІР) 1-6 Rear. 

.  ..Q)Maximum out-of-round — .0006. 

a @ Service limit — .005. 


- CRANKSHAFT AND FLYWHEEL (Continued) 


Flywheel: ` 


Connecting Rod Flywheel Ring Gear 
Lateral Runout TIR 


Journal Taper Clutch Face Flywheel Clutch 


Рег inch -| Crankshaft Free |. Runout | | Face 

| E . |. . Maximum End Play 2) Assembled Run-out 
4.9L (300 CID) 1-6 | 212282426 | 00% 004-008 | оо | oo | o0 | oo 

` @Махїтит out-of-round — .0006. `: С Е ТЕ | | i | 


. @Service limit — .012. " | ее 525” TEE 2 СА4967-2Е 


Connecting Rod 
Journal 
Diameter 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


21-11-36 | 4.91. (300 СІП) біх-Суііпдег Епдіпе | 24-14-36 - 


. CRANKSHAFT BEARINGS 


Connecting Rod Bearing to Crankshaft Clearance 


. Selective Fit 


Main Bearing to Crankshaft Clearance ` -: 

ETE Ж Selective Fit _ EE 

"P Б ШЕ ^. - |- Bearing Wall 

| _Desired ` ‚ Allowable Thickness Std. | | . " Allowable Thickness Std.( | | 

4:9L (300 CID) 1-6 | .0008-.0015 ` .0007-.0024 0752-0757 | .0008-.0015 . 0010:.0028 |- 0951-0956 | 
9. Ғос 002 undersize add .001 to standard wall thickness. | eee at = : sP s шю, К 


J > 


‘Bearing Wall. . 


- CONNECTING ROD | 


| | ® | . Connecting Rod Alignment. | a Rod to Crankshaft | 
Piston Pin Bore Rod Bearing Rod Length . _-Maximum Total Difference | Assembled — 
| or Bushing 1.0. . Bore 1.0.) Center to Center | - Twist | Bend | Side Сїеагапсе @) 
| 4.9L (300 CID) -6- | 9734-9742: 2.2750-2.2758 6.2082-6.2112 | 0247 | 02 | | 06083 


| @ Connecting rod bearing bore maximum out-of-round — .0006. : E E 
(2) Pin bushing and crankshaft bore must be parallel and in same vertical plane within specified total. difference when measured at the ends of an 8-inch long ` 
ue cm AEN p раг, 4 inches on each side of rod centerline.’  . ы | 
(3) Service limit —:018. ` | 2 


PISTON . 


Piston to 3) Ring Groove Width ` PIENE 


aM Diameter OE : |Bore Clearance ое . Lo Compression . | | 
Coded Red | Coded Blue Selective Fit || Diameter | Тр | Botom | Oil | 


: 2 - 3.9982-3.9988 | 3.9994-4.0000 | 4. 


'@) Measured at the -piston pin bore centerline at 90° to the pin. -. 
‚ @ Over 8500 Lbs. GVW. - 
@ Rebuild specification only. 


008-4.0014 | .0010-0018 | 9754-9757 | 080-081 


_.188-.189 


| .080-.081 


PISTONPIN ^ ©2000 B KEEN 


Diameter -` 


K 227. ` 
° 
° . 
` 


| ы Ç : | | T БЕК 2 à E To Piston Pin  |To Connecting Rod 
í x : ` Standard _ `.001 Oversize | .002 Oversize Bore Clearance (1) | Bushing Clearance 
4.9L (300 CID) 1-6 3.150-3.170, |. .9749-.9754. 9760-9763 - (9770-9773. . 40002-0004 © | Interference Fit | 
(QSeeciveFit O ш. 29 Ps EO 2g D MI 
-@Under.8500 Lbs. GVW-.0003-.0005. 5: Tr ^ "o 


LS LI GEM SS S S 2 25 7 li (7% u^ du Өй. 


‘Side Clearance Compression ©  : © - Ring Gap Compression ` ` 


Ring Width Compression | | a" | 
| | То | Bottom | То | Boom | О | То |° -Bottom | 027 | 


то “ 0770-0780 | ..0019-0036 | 002-004 ||. 010-000 | 010-020 | 015-055 | 


.0774-.0781 
‚ (p Service limit — .002 maximum increase іп clearance. ` 


, 


(2) Steel rail. | 
OIL PUMP AND OIL CAPACITY ` Deu ы AER ®_ мың 
Relief Valve Driveshaft to. Relief Valve to Outer Race to Engine Oll Capacity Inner @ 
Spring Pressure : ‚нк Rotor Assembly |. i | А 
Lbs. @ cified Housing Housing End Clearance Housing Imperial |, . to Outer Rotor Tip 
ar дым Clearance | Clearance Clearance Quarts |“iters|- — Clearance 


4.9L (300 CID) H6 | 20.6-22.6 @ 2.49 | .0015-.0030- | .0015-0030 001-.013 .012-Maximum | 
(D Add 1 U.S. quart (or equivalent in Imperial Quarts or Liters) when replacing filter. | B a E Е 


(2) With feeler gauge inserted % inch minimum and rotor removed from pump housing. 5 | . | ‚ СА4968-2Е | 
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_ TORQUE LIMITS — 4.9L (300 CID) 1-6 ENGINE | 


NOTE: All values are in Nem (ft-Ibs) unless otherwise noted. Ой threads with engine oil unless the threads require oil or water-resistant sealer: The standard torque - 
limits listed below are applicable for all functions not listed in the special torque chart. ` | | Е 
. 9/16-18 


|: 14-20 ^| - 516-18. |. 51624 |. 3816 |. 38-24 71620 |. 
[= 8426069) | 17-24 (12-18) | 19-27 (14-20) | 30-43 (22-32) | 37-51 (27-38) | 55-75 (40-55) | 55-81 (40-60) | 75-109 (55-80) |116-162 (85-120) 


e dl , 


| Ж | СА4969-2С - 


PIPE THREADS 


25 827 |. 1418 | 38-418 
007 17-24 (12-18) | 30-44 (22-33). | 34-47 (25-35) 


Т (5-8) 


`. 
. - + : 


TORQUE SPECIFICATIONS 


Torque ` 


Manifold to Cylinder Head — Exhaust@) 30 - | | in-lbs) — 
Oil Filter Insert to Cylinder Block/Adaptor ` 20-48 Thermactor Pump Bracket to Cylinder Block 30-43 22-32 


Connecting Roan вве | 4045  |WaerOwetHoung — — | wa | 1248 | 
[OrmdeFonCoer —  . — | 724 | 1218 | Water Pump to Восит Cover — | 1724 | 1238 — 
[OfmderHeaBots — | © | € | Alternator Bracket to Cylinder Вож — Bot | жө: | 3045 
ЕЛТІІ 7” | 177208 | о f Ata ататын ұяты | а 
EGR Valve to Carburetor Spacer or Intake dps 2. | Block Bolt A | - 1927 
БЕС rer ЫРЫ a cr 

3035. 

| 60-70 | Thermactor Pump Adjusting Am to Pump | 3043 | 2232 _ 


Manifold to Cylinder Head — intake@) Thermactor Pump Pulley to Pump Hub . (150-220 


X 55-67 Fuel Filter to Carburetor/Pump | 10-11 | (80-100 in-ibs) 
DS Ой Filter to Adaptor or Cylinder Block 1/2 turn after gasket | Carburetor Attaching Nuts | 17-20 | 1215. | 
Е ee ae | contacts sealing surface - Camshaft Thrust Plate to Cylinder Block . 16-24- 12-18 
L са EU — olled gasket | |. Fuel Pump to Cylinder Block/Front Cover 17-24 . 12-18 
О Oil Inlet Tube to Pump TIN, 14-20 10-15 ` | Carburetor Mounting Stud ` .. 
с _ „f O Pan Drain Plug > ` _| 2133+ | 1525 | Distributor Clampdown — — — 17-25 
2 2 огап to: Cylinder Boke) 14-17 10-12 Intake Manifold Vacuum Fittings ЕНЕ 843 | 64 
ЖКС: Timing Pointer to Front Cover -> | 1724 | 1248 | 
WT [2049 | 72232 nermai Air Maniola to Cyinder нана | — 
Mono SSES ermactor Air Manifold to Cylinder Head F 
isis 27 РОБУ to Damper Bolt |. 4867 | 3550 | (Nut and Ferrule Assy.) | 1922 | 1446 | 
“Rocker Arm Bolt | 24-31 | 17-23 Thermactor Air Check Valve to Thermactor. E 
es ке = == | 


Valve Rocker Arm Cover). Ж- (70-105 in-Ibs) | Pressure Plate and Cover Assy. to Flywheel 
[Wate Push Rod — Cover to Oyinder Bio | 2839 jessie) TT 


(1) Progressively increase the tightness in three steps.using this sequence: 
1st step — tighten all bolts to 67-75 Nem (50-55 ft-lb) | 
2nd step — tighten all bolts to 82-88 Nem (60-65 ft-lb) 
` Зга step — tighten all bolts to 94-115 Nem (70-85 ft-lb) 
-(2) Follow bolt tightening sequence in this section. CA4970-2E 
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$45 a TRANSMISSION _ IGNITION | ENGINE VACUUM 
TIMING RPM GEAR POSITION TIMING FAST IDLE RPM HOSE ROUTING 
SPECIFICATION DURING ADJUSTMENT SPECIFICATION SPECIFICATION (TYPICAL) 


dn | FORD МСЛОВ COMPANY VACUUM HOSE ROUTING 
= ЙСІМЕ INEORMAT}OG o в 


SET PARKING BRAKE АМО BLOCK WHEEL*/ MAKE ALL ADJUSTMENDÓ | е 
WITH CINE АТ NORMAL OPERATING ТЇ jaws АССЕ5509/65 ANO 


IGNITZON TIMING- DISCONNECT АМО /120/ DISTRIBUTOR “ACUUM 
HOSE. PUT TRANSMISSION IN NEUTR XUST TO I0° BTOC AT 
900" RPM MAX. 

RECONNECT VACUUM HOSE. 


ә 
«м» 


FAST IDLE RPM- DISCONNECT АМ/ PLUGLEGR АМО AIR CLEANER VAXCÜUM 
HOSES. PUT TRANSMISSION IN MÉUTRAL. PUT ADJUSTING SCREX ON THE 
HIGHEST STEP OF THE FAST IKE CAM AND ADJUST TO 2200 RPM. RECONNECT 


— — a еш» m 0 Ж. 


CURB IDLE RPM 
|. DISCONNECT AND PLUG EGR AND AIR CLEANER VACUUM HOSES. 
2. PUT TRANS. IN DRIVE 


3. ADJUST TO 650 RPM BY TURNING SCREW ON THROTTLE LEVER. 
RECONNECT VACUUMAHOSES. | 


IOLE MIXTURE PRESET АТ FACTORY: NOT TO BE ADJUSTED DURING 
SCHEDULED MAINTENANC | 


THIS ENGINE CONFORMS TO U.S. ЕРА REGULATIONS APPLICABLE TO 
1985 MODEL YEAR NEW HEAVY DUTY ENGINES. i 


TOR" iur] Ter oa sss NON-CATALYSTI . 


em a am «ме cum «ә» am «е» «қ» л» «шы «ке» «ғы» «қ» s 4 «қа» s... ow ow gg 


_ ENGINE/ CURB IDLE RPM GAP PEN Y mE 
TYPE SPECIFICATION - SPECIFICATION | “SPARK PLUG TYPE | 5; ` V5285-2A 
SPECIAL SERVICE TOOLS 


T61P-6019-B E 

T68P-6135-A 

T81P-6135-A  . | 
егі. D79P-6666-A 
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SECTION 21. 21 5.0L EFI (302 CID) ү. 8 and 5.8L EFI 
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VEHICLE APPLICATION ` 
All Light Truck Models. 


DESCRIPTION 


: WARNING: DO NOT OPERATE THE ENGINE WITH 

THE HOOD OPEN UNTIL THE FAN HAS BEEN FIRST 
EXAMINED FOR. POSSIBLE CRACKS “AND 
SEPARATION. | 


Епдїпе 


Тһе 5.01. (302 CID) EFI V-8 and 5. 8L (351 CID) EFI 
W-V-8 engines have the same basic design. The . 


cylinder block for these engines is of special high-grade 
cast iron, thin-wall construction. The crankshaft has five 
main bearings and is ‘precision-cast nodular iron. 
Pistons are aluminum «alloy, tin plated. Valve rocker 
arms are individually oom mounted. The valve tappets 
are hydraulic. 


Тһе 5.0L (302 CID) EFI V-8 is used as an option on 
some F- 150—F- 250 and Bronco models also E-150, 


` and E-250. The 5.8L (351 CID) EFI W:V-B is БЕН ior 
. all models. An aluminum intake manifold is used оп 5.0L 


EFI and 5.8L (351: poU EFI W-V-8 engines. Refer to the 
Specification. | 


Engine Code Information. Label 
Refer to Figs. 1 and 2. 


Located on the rocker arm cover is the engine code 
information label containing, among other pertinent 
data, ап-епдіпе calibration number, an engine build 
date, an engine plant code and an engine code. Refer 


_ to the following figures. 


Emission Calibration Label 


The emission calibration number label (Fig. 2A) is 
located on the LH side door or LH door post pillar. It 
identifies the engine calibration пире» the engine. 
code number and revision level.. 


These numbers are used to determine if. parts are . 
unique to реше engines. ` 
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ENGINE CODE 


ENGINE | 


" | | | » ай 


ОСТ. 29, 1984 —— BUILD DA 
| | A9307-1B 


FIG. 1 Engine Information Decals. 0L—Windsor 
шыны ыы 


ЕМСІМЕ PLANT 
CODE 


WINDSOR ENGINE 00 ENGINE CODE | 


LANT ONE 


EFGHJeLMj. 
10 |. 


2345097990 


J ENGINE BUILD DATE  . 
- (PUNCHED OUT ~ 10/16/84) 


FIG. 2 Engine information Decal—5.8L Engine 


NOTE: It is imperative that the engine codes and the 


calibration number be used when ordering Bas or 


making inquiries | about the engine. 2 


Lubrication System 


A typical lubrication system. is shown in Figure 3. : | 
ГРУ | ü 22 changes in, the valve mechanism. Refer.to the Master - 
Parts List or the Specifications listed at the end оғ this 


Cooling System: 
` A typical cooling. system: is: Bu in Figure 4. 


Exhaust Emission Control System 


The exhaust emission control devices used on these. 


engines are covered in. the Emissions Diagnosis" 
manual. | 


Crankcase Ventilation System 


These engines are equipped with a positive closed-. 


type crankcase ventilation system directing the 
crankcase vapors to the intake MANNOIA for combustion. 


DIAGNOSIS AND TESTING 


- Refer to. Diagnosis and Testing in Section 21-01, 
General Gasoline Engine Service. 


5.0L EFI (302 CID) V-8 and 5.8L EFI (351 CID) W-V-8 Engines 
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.. CALIBRATION 
_ ÉTALONNAGE 


- CALIBRACIÓN 
8-76A-ROO 


ЕВАЕ- 6Е061- ABY 


A10693-1A .. 


FIG. 2A Emission Calibration Label 


FIG. 3 Typical Lubrication System: B 
ADJUSTMENTS 


Е Valve Clearance 


` The valve arrangement of the LH bank i is Е-І- E- i- E- l- | 
E and on the RH bank is I-E-I-E-I-E-I-E. ^ | 


-А1 52mm (0. 060 inch) shorter push rod ога 1. 52inm 


© (0.060 inch) longer push rod is available for service to” 


provide a means of compensating for dimensional 


Section for. the appropriate color code. 


Valve stem- to-valve rocker arm clearance should be 
within specifications. with the hydraulic tappet 
completely collapsed. Repeated valve reconditioning 
operations (valve and/or valve seat refacing) will: 
decrease the clearance to the point that if it is not 
compensated for, the hydraulic valve tappet will cease 


‚ to function and the valve will be held open. 


- The use of positive stop rocker arm bolts éliminates. 


| the need to adjust the valve clearance. However, to' 


obtain the specified valve clearance, it is important that- 
all valve components be in a serviceable condition an 
installed and tightened properly. - 


. To determine whether a shorter c ora a longer push эй 
is necessary, make the following check. 


“Сап be purchased as a separate item. 
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5.01. (302 СІП) ЕҒІ У-8 Епдіпе 
a n 


г 


Install an auxiliary.starter switch. Crank the engine 


Steps 3, 4 and 5, position the tappet compressor 


. using Tappet Bleed Down Wrench Tool T71P- 


6513-B or equivalent on.the rocker arm (Fig. 5). 


. Slowly apply pressure to bleed down the tappet 
:.. until the plunger is completely bottomed. (Fig. 5). 
Hold the tappet in this position and check the 


5.01. EFI (302 CID) V-8 апа 5.8L EFI (351. CID) W-V-8 Engines 
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If the clearance is less than specifications, install ` 
a shorter push.rod. If the clearance is greater than 


1 Жа a | 0. specifications, install a longer push rod. 

i with the ignition switch in position until the No. ' "T x 

3 ' i : | With the No. 1 piston on TDC at the end of the 
| 1 piston is on TDC after the compression stroke. | compression stroke, POSITION 1 іп Fig. 6, check. 
‘2. With the crankshaft in the positions designated іп: the following valves: . — ZEE M 


"No. 1 Intake No. 1 Exhaust Ки 


No. 7 Intake No. 5 Exhaust 
No. 8 Intake ‘No. 4 Exhaust ^ - 


Rotate the crankshaft to POSITION 2 in Fig. 6 and 
check the following valves. 


available clearance between the rocker arm and. | 
the valve stem tip with a feeler gauge. | 


. « No. 5 Intake No. 2 Exhaust 
No: 4 Intake No: 6 Exhaust |: . · | 


5. Rotate the crankshaft to POSITION 3 in Fig. 6 an 
. check the following valves. | T 


No. 2 Intake Мо. 7 Exhaust ` 
No. 3 Intake No..3 Exhaust 
No. 6 Intake No. 8 Exhaust - 


5.8L (351 CID) EFI W-V-8 Engine 


1. Disconnect the brown lead (I terminal) and the red 
and blue leads (S terminal) at the starter relay. 


Install an auxiliary starter switch between the 
battery and S terminals of the starter relay. Crank 
the engine with the ignition switch in OFF position 
until the No. 1 piston is on TDC. on the 
compression stroke. ` - | 


2. With the crankshaft in the positions designated in 

| Steps 3, 4 and 5, position the tappet compressor 
tool on the rocker arm. Slowly apply pressure to 
bleed down the tappet until the. plunger is 
completely bottomed (Fig. 5). Hold the tappet in. 
this position and. check the available clearance 
. between the rocker arm and the valve stem tip with | 
a feeler gauge. | жен | 


^A TAPPET BLEED DOWN WRENCH 
T71P-6513-B 


'. WITH NO. 1 АТ ТОС AT END OF COMPRESSION 
STROKE MAKE A CHALK MARK AT POINTS 2 AND 3 
^. APPROXIMATELY 90 DEGREES APART. 


TIMING 
POINTER 


POSITION 1-- NO. 1 АТ TDC AT END OF COMPRESSION | 
б D STROKE. © | 
.. POSITION 2+ ROTATE THE CRANKSHAFT 180 DEGREES | 
(1/2 REVOLUTION) CLOCKWISE FROM POSITION 1. 
POSITION 3- ROTATE THE CRANKSHAFT 27 DEGREES (34 © ` 
. REVOLUTION) CLOCKWISE FROM POSITION 2. 


410079-1В. РОЛЕ 


FIG. 6 Position of Crankshaft for Checking and ` 


FIG. 5 Checking Valve Clearance—Hydraulic Valve 
| Adjusting Valve Clearance—5.0L EFI Engine 


Tappets p 
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3. With the No. 1 TU on TDC at the end of the 
compression stroke, POSITION 1 іп i. 6, check ` 
the following valves: | 


No. 1 Intake No. 1 Exhaust 
No. 4 Intake No. 3 Exhaust 
No. 8. Intake No. 7 Exhaust 


4. After these valves have been checked rotate the 
crankshaft to POSITION 2 in Fig. 6 and check the 
following valves: | 


No. 3 Intake No. 2 Exhaust " 
No. 7 Intake No. 6 Exhaust 


5. After these valves have been checked, rotate the 
crankshaft to POSITION 3 in Fig. 6 and check the 
* following valves: е | 


No. 2 Intake No. 4. Exhaust 
No. 5 Intake No. 5 Exhaust 
No. 6 Intake No. 8 Exhaust 


If the clearance is less than specifications, install 
- а shorter push rod. If the clearance is greater than 
. specifications, install a longer. push rod. 


REMOVAL AND INSTALLATION 


When installing nuts or bolts that must. be tightened 
(refer to torque specifications), oil the threads with 
lightweight engine oil. Do not oil threads that require 
oil-resistant or water-resistant sealer. 


Refer to Section 21-01, General Service for Cleaning, | 


Inspection and Test procedures. 


Electronic Fuel Injection ` 


Refer to Section 24-05 for removal and installation of 


EFI components. " 

Engine Assembly У 
The engine removal and installation procedures are 

for the engine only without the transmission ее 


F-150—F- 250—Bronco 
Removal 


1. Drain the cooling system and the crankcase. Refer 
to Section 27-02, Cooling System Service. Remove 
hood. Refer to Section 44-21, Hood and Hinges. 


2. Disconnect the Зане апа ground cables from the 
cylinder block. 


3. Оп 5.8L EFI remove the air intake duct assembly, 
| including the crankcase ventilation hose and 
carbon cannister hose. Оп 5.0L EFI remove the air 
intake hoses, PCV tube, and carbon canister hose. 


4. Disconnect the radiator lower and upper hose at 
. the radiator.: If equipped. with .an automatic 
transmission, disconnect the transmission oil 
cooler lines. 


5. If so equipped, discharge the A/C system and 

remove the A/C condenser. Refer to Section 36- 

. 61, F-150 through F-350 and Bronco Manual 

' A/C—Heater System. Pisconnect A/C lines at the 
compressor. 


6. Remove the fan shroud and position it over the fan. 
Remove the radiator. Refer to Section 27-04, 
Radiators. Remove. ‘the fan SOMOS fan dad 
belts and ы/а 


5.0L. EFI (302 СІП) У-8 and 5.8L ЕР! (351 СІП) W-V-8 Engines 


7. 


10. 


11. 


21-21-4 


Remove the. alternator bolts and allow the 
alternator to swing down and out of the way. 


Disconnect the oil pressure sending unit wire from 


` the sending unit, and the flexible fuel line at the 
fuel tank line. Plug the fuel tank line. Disconnect ` 


evaporative emission hoses at the evaporative 
canister. For 5.0L EFI, disconnect chassis fuel line 
quick disconnects at fuel rails. 


Disconnect the accelerator cable from the throttle 
body. Disconnect speed control linkages, ‘if so 
equipped. Disconnect the transmission’ kickdown 
rod. and remove the retracting spring, if so 
equipped. Disconnect power brake booster 
vacuum hose, if so equipped. For 5.0L ЕГІ, after 
disconnecting accelerator and transmission Т.М. 
cable from throttle body, disconnect throttle 
bracket from upper intake manifold and swing out 
of the way with cables still attached to bracket. 


Disconnect the heater hoses from the water pump 
and intake manifold, or at tee for 5.0L EFI. 


Disconnect the water temperature sending unit . 


wire from the sending unit. 


Remove the flywheel housing-to- engine upper 


`. ' bolts. 


12. 


13. 


14. 
. heat control valve, if so equipped, from the exhaust 


Disconnect the engine wire loom and position out 


of the way. Disconnect the dicha RUEDA from the 
cylinder block. 


Raise the front of the vehicle: сбор {һе 
starter cable’ from the starter. Remove the starter. 
Refer to -Section 28-02, Positive Engagement 
Starter. 


Disconnect the muffler inlet. pipes and exhaust 


manifolds. Disconnect the engine support 
insulators from the brackets on the frame 


underbody (Fig. 7). 


. BOLT-387811-S2 
81-108 N:m 
(60-80 FT-LB) 


NUT-N800937-S2 BRACKET 


58-77 N-m 6028 
7 43-57 FT-LB) 
| BOLT 
. N800114-S2 ` 


ISU TOR 
038. 


М802114-52 


NUT-N800937-S2 
88-115 Мт ` 
(65-85 FT-LB) 


NUT AND WASHER 
ASSEMBLY-388049-S2 
73-100 М-т 
(54-74 FT-LB) 


“VIEW SHOWING INSTALLATION OF 
FRONT ENGINE MOUNTS FOR 302 C.I.D. · 
ENGINE 


`А4992-10 


FIG. 7 Engine Front ‘Supports—F-150—F-350 and jo 


Bronco - 
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15. 


16. 


17. 


On а vehicle with automatic transmission, 
remove the converter inspection plate. Remove 


the torque converter-to- flywheel attaching bolts. 


Remove ‘the remaining wheel 
engine bolts. 


If .so equipped, ‘disconnect A/C ` compressor 
magnetic clutch lead wire.-Refer to Section 36-61, 
F-150—F-350 and Bronco vanua 
Conditioning—Heater System. 


170% 


Lower the vehicle, and support the transmission. . 


Install Engine Lifting Bracket Tool T70P-6000 or 


equivalent on the intake manifold lifting eyes:(5.8L-. 
W EFI). Then, attach the engine lifting sling (attach 


to engine mounted lifting eyes for 5.0L EFI). 


.Raise the engine slightly and carefully pull it from 
^ the transmission. Carefully lift the engine out of the 


engine compartment so that the rear cover plate is 
not bent or other components damaged. Install the 
engine on a work stand.. 


| Installation 


1. 


2. 


10; 


Attach the engine lifting brackets a sling: 
Remove the engine from the workstand. 


Lower the engine. carefully into the engine 


compartment. Make sure the dowels in the block 


are through the rear cover plate, then engage the 


holes іп the flywheel housing. 


On a vehicle with manual transmission, ‘Start the 


transmission main drive shaft into the clutch disc. It 


may be necessary to adjust the position of the 


transmission in relation to the engine if the input 
shaft will not enter the clutch disc. If the engine 
hangs up after the shaft enters, turn the 
crankshaft slowly (transmission in. gear) until 
the shaft splines mesh with the ошоп disc 
splines. 


Install the flywheel housing upper bolts. 


Install the engine support insulator- to- bracket 
washers and attaching nuts. Disconnect the engine 
lifting sling and remove the lifting. eyes (5.8L-W 
ЕГІ). 5.0L EFI lifting eyes remain with engine. | 


Raise the front of the vehicle. Connect both 
exhaust manifolds and exhaust heat control valve, 
if so equipped, to the muffler inlet pipes. Tighten 
the nuts to specifications. Refer to Section 26-01, 
Exhaust Systems Service. 


‘Position and install the starter and ihe starter 


cable. Refer to Section 28- 02, Positive 
Engagement Starter. 


Install the remaining flywheel HOUSING: to- -engine 


- bolts. - 


On a vehicle with automatic transmission, install 
the converter-to-flywheel attaching bolts. Install 
the converter inspection plate. 


Remove the support from the transmission and 


lower the vehicle. 


If so equipped, connect the A/C compressor 
magnetic clutch lead wire. Refer to Section 36-61, 
F-150—F-350 and Bronco Manual Air 


T Conditioning—Heater System. 


11. 
12. 


Connect the engine wire loom. 
‘Connect the water temperature sending unit wire. 


Air 


13. 


Connect the bellcrank/linkage bracket to the 


© "intake manifold. Connect the transmission shift rod 


15. 


| T 
17. 
18. 
19. 
20. 
21. 
22. 


23. 


24, 


or cable,. if so equipped, as outlined. Install the . | 


retracting spring. Connect the accelerator rod and 


. Speed control linkage, if so equipped. 
14. 


Remove the plug from the fuel tank line and 
connect the fuel line and the oil pressure sending 
unit wire. Reconnect evaporative emission hoses 
at the evaporative canister. For 5.0L EFI, . 
reconnect chassis fuel lines to fuel rails. 


Install the pulley, belt, spacer and fan. Position the 
fan shroud over the fan. 


Position the alternator and install the alternator 


bolts. Connect the battery ground cable. Adjust the 


belt tension to specification. Refer to Section 27- 
06, Accessory Drive Belt Service. | 


If so equipped, connect two A/C lines to the A/C 
compressor. Refer to Section 36-61, F-150—F-350 
and Bronco Manual Air Conditioning—Heater 
System. 


Install the radiator. Refer to Section 27-04 


' Radiators. Connect the radiator upper and lower 


hoses. Connect the transmission oil cooler lines, if 
So equipped. Install the fan shroud. 


If so equipped, install the A/C condenser to the 

radiator. Refer to Section 36-61, F-150—F-350 and 

uA Manual Air Conditioning —Heater System 
ection. ` 


Connect the heater hoses at the water pump and 
intake manifold. Fill and bleed the cooling system. 
Refer to Section 27-02, Cooling System Service. 
Fill the crankcase. with the proper grade and 
quantity of oil. Connect the power brake booster 
vacuum hose, if so equipped. 


Operate the engine at fast idle and check all 
gaskets. and hose. connections for. leaks. 


Install the air cleaner and intake duct assembly 
including. the . crankcase ventilation “hose and 
carbon cannister hose. 


Evacuate and charge the A/C system, if so 


‘equipped. Refer to Section 36-30, Air Conditioning 
General Service. 


Install hood. Refer to Section 44-21, Hood and ` | 


Hinges. 


E-150—E-350 | 
Electronic Fuel Injection «BE. 


Refer to Section 24-05 for removal and installation of 
EFI components. AE | 


Removal 


Jes 


Remove engine cover, open 1 the Hoods ‘disconnect ` 
battery and drain'cooling system. Refer to Section - 
27-02, Cooling System: Service. Remove grille 
assembly including gravel deflector. Remove air 
cleaner, air ducts and closure hose (5.0L). 


Remove. the: upper grille. support bracket, hood - 


` lock support -and condenser upper Шаш" Ë 


brackets, if so equibped. 
If so equipped, discharge the A/C system, ‘and | 


.remove the A/C condenser. Refer to Section 36- 


65, E-150—E-350 Air Conditioning System. 


Disconnect the A/C lines at the compressor, and 


remove the accelerator cable bracket. Disconnect 
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710. 


11. 


12. 
13. 


14. 


'NUT-45354-S2 \ і 

TIGHTEN ТО .3 | 
68-95 М-т 

(50-70 FT-LB) 


the speed control linkage, 


Disconnect the radiator hoses at the radiator. 
Disconnect the- heater hoses at the heater core 
and the water valve. 


If equipped with an automatic transmission, 


disconnect the oil cooler lines at the radiator. 


Remove the fan shroud and fan assembly. 
Remove the radiator from the vehicle. Refer to 


“Section 27-04, Radiators. Disconnect the 
alternator lead wires at the alternator. 


Remove the air cleaner assembly. 


Disconnect the throttle linkage at the throttle body 
and remove the accelerator cable bracket from the 
engine. Disconnect the transmission shift rod, if so 
equipped. : 


Raise the vehicle on a hoist, drain the crankcase 
and remove the oil filter: | 


Disconnect the muffler ‘inlet: pipes and exhaust 


heat control valve, if so equipped, at the exhaust. 


manifolds. Remove two bolts retaining the 


transmission filler tube. bracket to the RH cylinder. 


head. 


Remove the angina möni attaching. bolts and nuts 
(Fig. 8). Remove the starter motor and disconnect 
the cable. On vehicles equipped with a manual 
transmission, remove the housing-to-engine bolts. 
On vehicles equipped with an automatic 
transmission, 
cover bolts. 


Remove four nuts ees the converter to the 
flex plate. 


Remove. three bolts: retaining the ва рае to 
the converter housing. 


Remove four converter housing-to-cylinder block 


lower. bolts. Remove the bolt retaining the ground 
cable.to the cylinder block. Lower the vehicle and 
support the transmission. | 


NUT-382400-S2 ` 
TIGHTEN TO 
. 48-68 Nm 
(35-50 FT-LB) 


INSULATOR ` 
ASSEMBLY. 
6038 


^ BOLT-387811-52 
.. TIGHTEN TO 
522 68-95 Nem 
2” (50-70 FT-LB) 


INSULATOR 


SUPPORT - 
| 222 6061 
, ` FRONT OF VEHICLE 
BOLT 
56561-52 ` 


-~ A2781-1J 


FIG. 8 Engine Front Supports—E-150—E- -250 with 5.0L 


(302 CID) V-8 and E- 150--Е- 350 with 5.8L EFI 
(351 CID) W-V-8 


if so equipped. | 
Disconnect the two heater hoses from the engine. 


remove the converter inspection 


15. 


16. 


17. 


Е 150—E-350 Air Conditioning System. 


If so equipped, loosen the power steering pump.. ` 


bracket and remove the drive belt. Remove the 
power steering front bracket bolts. 


Disconnect the Sans W wire loom and position it out ` 
of the way. | 


If so equipped, . disconnect the A/C conipressor 
magnetic clutch lead wire. Refer to Section 36-65, . 
Install `: 


. Engine Lifting Plate Tool T75T-6000-A or 


18. 


equivalent to the intake manifold. (attaching bolts). 


Remove two cohverter HD: -to- uL block 


upper bolts. 


Position a floor jack under the transmission for . 


. Support. Position a floor crane to the vehicle and 


19. 


20. 


Installation 


1. 


connect it to the lifting bracket. Use. engine 
mounted lifting eyes.: Carefully move engine : 
forward in the engine compartment so that no 
components are damaged. 


Remove the engine from the vehicle. | 
Install engine on a work stand. | 


On vehicles equipped with an automatic 
transmission,’ connect the floor crane to the 
engine. Raise the engine and position it into the 
vehicle aligning the transmission converter to the 


flywheel (or flex plate) and the engine dowels to 
the transmission. Lower the engine to the chassis 
. brackets, and align. the through-bolt holes on the 


engine supports (Fig. 8). . 


On vehicles equipped with a manual 
transmission, start the transmission main clutch 


- . drive shaft into the. clutch disc. -> 


It.may be necessary to adjust the position of the 
transmission in relation to the engine if the input 
shaft will not enter the clutch disc. If the engine 
hangs up after the shaft enters, turn the crankshaft 


slowly (transmission in gear) until the shaft splines 


/ 


mesh with the clutch disc splines. | 


Align the housing on the engine and insert the 
housing-to-engine ` bolts. ident bolts to 55-67 
М-т (40-50 ft-Ib). ! 


On vehicles equipped with 'an automatic 
transmission, install two converter housing-to- 
cylinder block lower bolts. Remove the lifting 
bracket from the intake manifold. 


Remove floor jack from under the- transmission, 
and position it out of the way. 


lf so equipped, connect the A/C compressor 


magnetic clutch lead wire. Refer to Section 36-65, 


E-150—E-350 Air Conditioning System. 


Position the accelerator cable mounting PACKEN, 


and install three attaching bolts. 


Position the engine wire: harness in relainers and. 
connect at respective locations. Connect vacuum ` 
lines at the center of the upper intake manifold. 


` -Connect the power prake booster vacuum 1996: if- 


so equipped. 


Connect two heater hoses: one at the heater core 
and one at the water valve. If so equipped, position 


the power steering front face bracket ‘and the 


power steering pump to the water pump and the 


LH cylinder head. Install the attachirig bolts. 
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8, | 


2-10. 
11. 
12. 


. . control valve; if so. equipped, at the exhaust 


13. 


214. 


15. 
16. 


17. 
18. 


20. 
21: 


22. 


Install the fan assembly and spacer to the water 
pump shaft and position ше shroud over the fan 
assembly. | 


Raise the vehicle on a hoist. Install one bolt 


attaching ground cable to cylinder block: (on 
vehicles equipped with an automatic transmission, 
four lower converter housing-to-cylinder block 


bolts). Install the three. adapter plate-to-converter 


housing bolts. Install four nuts retaining the 
converter to the flex plate. Install the converter 
inspection cover and retaining bolts. On vehicles 
equipped with a manual transmission, start the 
transmission main drive shaft into the clutch disc. It 


may: be necessary to adjust the position of the 


transmission in relation to the engine if the input 
shaft will not enter the clutch disc. If the engine 
hangs up after the shaft enters, turn: the 
crankshaft slowly (transmission in gear) until 
the shaft Splines: mesh with the. clutch disc 
splines. 


Install the starter motor and connect the able: | 


Install the engine mount attaching bolts and nuts. 
Tighten to 68-95 М-т (50-70 ft-lb). 


Install the two bolts that retain the transmission. 
filler tube bracket to the RH cylinder head. 


Connect the muffler inlet pipes and exhaust heat 


manifolds. Refer to torque specifications in Section 


. 26-01, Exhaust System Service. Install the oil filter. 
Connect the throttle and transmission linkage and 


the speed control linkage, if so equipped, at the 
throttle body. Connect the alternator lead wires to 
the. alternator. . 


Position the power steering pump drive belt to its 
respective pulleys and adjust belt tension. Refer to 
Section 27-06, Accessory Drive Belt Service. 


` Tighten adjusting bolt to 33-54 М-т (20-40 ft Ib), 


and the pivot bolt to 55-67 N-m (40-50 ft Ib). If so 


equipped, connect two A/C lines at the A/C 
= compressor. Refer to Section 36-65, E-150—E- ` 


350 Air Conditioning System. Install the accelerator 


. cable bracket to the dash. | 
Position the radiator to the radiator support and 


secure with four attaching bolts. Refer to Section 


27-04, Radiators. Install the shroud and secure 
-. with four attaching bolts. | 


Connect two oil cooler lines at the radiator; if SO 
equipped. 


Connect the radiator hoses at the radiator. 


Install the A/C condenser to radiator support, if so . 
- equipped. Refer to Section 36-65, Е-150--Е-350. 


Air Conditioning System. Install the: grille upper 


support bracket, hood lock support and condenser. 
., . upper mounting brackets. | | 


219. 


s 


Install the grille assembly. Fill the ankeaa Fill 
and bleed the cooling system. Refer to Section 27- 


' 02, Cooling System Service. Install air cleaner, air 


ducts: апа closure hose (5.0L). 


Connect battery, start engine and check for leaks. 
Adjust idle speed and mixture to specifications on 
engine decal. 


‘Evacuate and. ' charge the A/C system, if SO 
. equipped. Refer to Section 36-30, Air Conditioning 
. General Service. Install the air cleaner assembly. 


Install the engine cover.. 


. 5.0L EFI (302 CID) V-8 апа 5.81. ЕРІ AEEA CID) W-V-8 ede lelai | | 21-21-7.- 


Engine Front Supports 


The front supports are located on ‘each side of the ` 
cylinder block. The procedures given apply to either a 
RH or LH installation. However, a sheet metal shield on 
the LH side only is used on F-Series trucks. - 


F-150—F-350 and Bronco Ё 


Removal 


1. Remove the bolts attaching the fan shroud to the 
. . radiator -and position the shroud over the - fan. 


2. Remove the nut and washer attaching the support 
insulator to the chassis. bracket. _ 


3. Raise the engine. 


4. Remove the bolts and lock washers attaching the 
support insulator to the cylinder block (Fig. 7) and 
remove the insulator and heat shield (LH side 
_ only). | | 


Installation 


1. Position the support ЖҮ апа heat shield (LH 
side only) to the cylinder block and install the 
attaching bolts and lock washers loosely. 5 

2. ‘Carefully lower the engine, ‘guiding the support 
insulator stud into the support bracket (Fig. 7). 

. Tighten the Helene -engine bolts to Өз 94. aN m 
(50-70 ft-lb). ` 


З. Install the irisulatórito: ЖҮНГЕ bracket: nut “айа 
a иче: Шеше: the nut to 88- 115 hi m (65- -85 ft- 
Ib). - 


4. Install the fan shroud attaching bolts. 
Е-150—Е-250 © 
Removal | 


1. Remove fan shroud bolts. Remove the insulator- to- 
support nuts (Fig. 8). 


2. Position transmission jack under engine assembly. 
Lift engine assembly and then remove starter. 
Refer to Section e 02, Positive Engagement 
Starter. 


3. Remove ес ае bolts апа alternator. 
. splash shield. Remove the insulators (Fig. 8).  - 


Installation | 


1. Clear slots in engirie block of debris using a 7/16- | 
14 bottoming tap. | | 


2. Install insulators to engine . using new bolts. 
| Tighten to 68-95 М-т (50-70 ft-lb) (Fig. 8). 


3. Install starter. Refer to Section 28-02, Positive , 
. Engagement .Starter. Then, lower the engine 
assembly. Move transmission jack out of the way. ` 


4. Replace the insulator-to-support nuts and tighten 
_to 68-95 (50- 70 ft-Ib). Install fan shroud and bolts. 


Engine. Rear Supports 


The procedures apply to F-150—F- 350 and — 
and. E- 150—E- 350 center mount o 9. and d 


F-150—F-350/Bronco 


Removal. 


1. Remove: the ‘support insulator-to- «crossmember 
attaching nuts vie. 9). 
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INSULATOR AND 
: ВЕТА!МЕВ 

SPACER 
6K017 


- BOLT-386570-S2 ` 
(2 REQ'D) : 
TIGHTEN ТО: 


81-108 Nm 
(60-80 FT-LB) ` 


NUT 
N620483-S2 - 

TIGHTEN TO 
- 96-128 N-m ` 


© (71-94 FT-LB) A10186-18 


INSULATOR’ AND 
RETAINER 
ASSEMBLY 

60091 


SCREW АМО 
WASHER ASSEMBLY 
.  390066-S2 
. TIGHTEN TO 

81-108 N:m ` 
(60-80 FT-LB) 


NUT ANO ` 
WASHER 
ASSEMBLY 
.М621945-52 
ТІСНТЕМ ТО 
- 81:108 N-m 
(60-80 FT-LB) 


A10717-1A 


FIG. 10 Engine Rear. Support—F-150—F-350. 


2. Raise the transmission with a floor jack to provide 


‘clearance and remove the two bolts, insulator and 
spacers. 


Installation 


1. Position the suppor insulator and spacers (Fig. 


15:49). 


2. 5 Install the ЕТЕНЕ insutatortiosransmission 
' extension housing bolts. Tighten the bolts to 81- 


108 N:m (60-80 ft-lb). Lower the transmission. : 


3. Install the support insulator-to-crossmember 
- attaching nuts. Lo the nuts to 68- 94 N:m d 
70 ft-lb). 


Е-1 50--Е-350. 
Removal ` 


CAUTION: Оп 138 inch wheel base vehicles. First 


remove the fuel reservoir to eliminate any part 
damage due to removal of rear transmission 
support crossmember. Refer to Section 24, Fuel 
Tanks and Line and Fuel Evaporative Emission 
Control System.. | 


1. Raise the vehicle on a hoist. 


2. Remove the insulator support nuts sécuring the 
rear insulator support to the frame fosse 
(Fig. 11). 


5.0L EFI (302 СІП). V-8 and 5.8L EFI (351 CID) W-V-8 Engines 


ASSEMBLY-6DO ^ | 


A. various applications аге shown in Fig. 


.21-21-8 


3. Raise the transmission with Transmission Jack, 
Rotunda 066-00017 or equivalent, so that the 
-- insulator support clears the frame. 


. 4. . Remove the insulator support bolts securing the 


rear insulator support to the transmission, then . 
remove the insulator. 


a Installation | 


1... Position the insulator support, ‘then install the bolts 
securing the insulator support to the transmission 
(Fig. 11). Tighten the bolts to 68-94 М-т (50-70 ft- 

10). 


„2. - Lower the jack supporting the transmission апа 


. align the insulator support bolt holes with the holes ` 
in the frame assembly. 


3; ‘Install the bolts and nuts. securing the insulator 


support to шө frame. Tigmen to 68-94 N-m | (50- 70 
ft-lb). 


4. Lower the vehicle. 


Engine Components . 


Figs. 12 and 13 are typical and provide a reference | 
for procedures.. Тһе numbers and part descriptions 
shown in the key are basic part numbers corresponding 
with the Ford Master Parts Catalog. 


| Crankcase Ventilation . System 


. The crankcase ventilation system components for the ` 
12. Any. 
modification of the system prior to the first sale and 
registration of the vehicle is subject to Federal 
(U.S.A.) law and to the penalties under ше laws of 
some states thereafter. 


Non-A/C and Non-Super Cooling ^ : 
Removal ; . 


1. Е апае crankcase vent 5 from LH NN 
cover fill tube nipple. 


2.. Remove the air cleaner and intake duct assembly. 


3. ‘Disconnect the crahkcase vent tube" from the rear 


of upper intake manifold. 


Installation ... | 
1. Install the air ёз апа intake. det assembly. | 


2.. Insert the elbow into. the grommet in the-oil filler 
__ cap. Connect the crankcase vent rear hose to the 
. elbow. and the air cleaner. | 


3. Start the engine and. check for leaks. 
A/C and Super а 


Removal ` ! : 
1. Disconnect the crankcase vent front nese iron the 
air cleaner. | 


2. Remove the air cleaner and intake duct Беделін Th 


"|f so equipped, disconnect the oil filler pps: hose 
from the LH rocker arm cover. 


| 3. Disconnect the crankcase vent rear hose from. the 


rear of the upper intake manifold. | 


Installation 


1. Install the air cleaner and intake duct se. If 
SO equipped, connect the oil filler. pipe hose to the 
LH rocker arm cover. 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


21-19: 77 501 EFI (302 CID) V-8 and 5.8L EFI (351 CID) W-V:8 Engines 2 21-21-9 


INSULATOR 
AND RETAINER ^ 
` ASSEMBLY-6D091 
VIEWS Y ` 


AND Z =. SCREW AND WASHER `` 
ASSEMBLY > 
TIGHTEN TO 
68-94 Nm — 
(50-70 FT-LB) 


NUT AND WASHER 
ASSEMBLY 
TIGHTEN TO 

68-94 N-m ^ 

. (50-70 FT-LB) 


; - VIEW SHOWING INSTALLATION OF ENGINE 
`. MOUNTS FOR 302 AND 351 WITH CID ENGINE (TYPICAL) 


SHOWING INSTALLATON OF REAR ENGINE ` [| SHOWING INSTALLATION OF REAR ENGINE 
MOUNT WITH C6 AND AOD TRANSMISSIONS MOUNT WITH MANUAL TRANSMISSION 
302-351W (USE SHORT SLOTS)... . | 7 W302351W CID ENGINE ONLY (USE LONG SLOTS) . ` 
| | С VIEW Z А 


жа. 11 Engine Rear Support—- -150—E- 350 - 


2 Connect the crankcase veri front hose to the air Installation 


Crane and tha Oil Niller tuba 4. ` Apply Multi- Purpose Grease DOAZ- 19584- АА | or: o) 
3. Start the engine and check for leaks. | equivalent to the top of the valve Stem, the fulcrum 
ou X seat and socket. 


Valve Rocker Arm Cover and Rocker. Arm .. | 
š 2. Install the fulcrum guide, valve rocker arm, fulcrum 


Removal I i | аа "ELM seat and bolt. Tighten to 25-32 N-m (18- 25 ft-lb). 
1. -Remove air cleaner and intake duct assembly, 3. - Clean. ‘and inspect gasket ` `Surfaces. Inspect the . 
including the closed crankcase ventilation hoses ` - ‘gasket sealing surface from damage and distortion 
and tubes, remove coil and solenoid brackets. For: due to overtightening of the bolts. Repair and 
removal of RH rocker cover, remove lifting eye and | Straighten as required. Place the new gaskets іп 
| Thermactor tube. N^ e  . the covers, making sure that the tabs of the gasket 
.2. Remove oil filler pipe hose from LH. rocker : arm engage the notches provided in the cover. 


cover, if so equipped. | 24. Position the cover(s) on the cylinder head(s). 


Install the cover bolts:and tighten to 13.6-17.6 N: m 
3. Disconnect the spark plug wires from the spark 3 
` plugs by grasping, twisting and pulling the moulded (10-13 ft-lbs). Wait two minutes, шеп tighten bolts I 


cap using Spark Plug Wire Remover T74P-6666-A . - gain to same specification. 2 

. or equivalent (Fig. 15). Remove wires and. bracket 5.  Retighten all intake -manifold bolts to 32- 33. Nm 
assemblies from the rocker arm cover attaching 22. (23-25 ft-lb) using sequence shown in Fig. 20.. - 
stud. and position out of the way... | o. Install vacuum harness bracket and attaching nut. 


24. Remove vacuum harness and РТО Tighten to 17-24 N-m (12-18 ft-lb). | 
connectors to. the vacuum solenoids mounted on 6: Reconnect vacuum harnesses and electrical 


the rocker arm covers, if so equipped, and position | .. connectors to the vacuum solenoids оп the arm . 
out of the way. : . Covers, if so equipped. mE | 
7.5. Disconnect evaporative system hoses from the 7. Connect spark plug wires. and bracket дай to 
. A canister or the chassis, ШЫ 50 equipped, and position ,attaching stud on rocker arm cover. and pn * 
... Out of the way: |. | . „wires at spark plügs.. "e TE T 
`6: Remove Thermactor - air ` supply hose, if. so. 8. Connect: ‘thermactor air supply hose, if so ` 
z- equipped. же . equipped. | 
7. Remove rocker arm cover bolts and remove rocker 9. Connect oil filler pipe ieee to :LH rocker arm, if so E 
| arm covers. mE equipped. . 
8. Remove the аме reckon arm bolt, ACH seat 10. - Install. the: closed crankcase ventilation hoses ог. 


and rocker arm (Fig. 16) _ | tubes. 
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. -.FIG. 12 External Exploded View—5.0L (302.CID) EFI 
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“RH REAR FOR 5.8L 


(351 C.I.D.) W V-8 AND | 


‚5.01 (302 C.I.D.) | 
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Q3AH3S38 SLHƏIY TIV 
CLOC ONI NVHVUS АЛУА 


| REF. BASIC ` 
ОГ “ее E ai | 


AM DEA Bolt or Screw — 5/16-18 x 1" 
IDEAE 


| 20346-5 . | Вой — 516-18 x 3/4 — 17-24 Мт 
---- Vade (12-18 FT-LBS) Q3 


| b 


Cover Assy. — Valve Rocker Arm (RH) 
ASSy. — — Valve Rocker Am (LH) 


Cover 


Gasket — 
Manifolds 


Upper to Lower Intake | 


ҮП | VT 


«зай 


е а ајије јаја јаја еее |а е] 


Tube Assy. — — Oil Level Indicator . 


z 


ТҮҮ 


FIG. 12A External Exploded View—Key.. .. . "EM 


cece 


LL-Lo-bL? 


зәшбиз 8-Л-М (GID. LSE). 149 18’ pue.9-A (GID 206) 143 105 


LL-kZ-L2 


СО4ЛЧЯа45:4Ч бІНӘІЧ 11У 
¿L0Z “ONI NVHV?O 3AVG 
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Pin — Dowel — 5/16 x 1-3/8" 


Key — Woodruff — 1-3/4 x 7/32 х 3/16" ` 


-CA7139-2F 


1-12-12 


зәшбиз 8-A-M (GIO LSE) 143 18% рие 8-Л (GID 206) 143 10'S © 


Є1-12-12 


21-21-14 


FIG. 14 Typical Crankcase Ventilation System—5.0L EFI (302. CID) V-8, 5.8L EFI (351 CID) W-V-8 Similar - 


CRANKCASE VENT . 

CONNECTOR AND 

HOSE ASSEMBLY 
6C324 


\ AIR 


CLEANER 


Valve Spring, Retainer and Stem Seal 


Removal - 


Broken valve springs or damaged valve stem seals 
and retainers may be replaced without removing the 
cylinder head, provided damage to the valve or valve 
seat has not occurred. 


1. 


2. 


Remove rocker arm cover. Refer to Valve Rocker 
Arm Cover Removal and Installation. 


Remove the applicable spark plug and bring the 
piston to the top of the bore to prevent accidental 


. loss of the valve into the cylinder. 
. " Remove the, valve rocker arm fulcrum bolts, 


fulcrum seats, valve rocker arms and push rods 
from the applicable cylinder. 


Install an air line with an adapter in the spark plug 
hole and apply air pressure to the cylinder (Fig. 17). 
Failure of the air pressure to hold the valve(s) in 


. the closed position is an indication of valve seat 


damage and requires removal of the cylinder head. 


Install the fulcrum bolt and position the Valve 
Spring Compressor Tool T70P-6049-A or 
equivalent as shown in Fig. 17. Compress the 
valve spring and remove the retainer locks, spring 
retainer, sleeve and valve spring. 


Remove and discard the valve stem seal (Fig. 18). 


If air pressure. has forced the piston to the 


` . bottom of the cylinder, any removal of air 


pressure will allow the valve(s) to fall into the 


cylinder. A rubber band, tape or string wrapped 
.around the end of the valve stem will prevent 


this condition and will still allow enough travel 
to check the valve for binds. >- 2 8 


FRONT OF VEHICLE 
— F - B SERIES 
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INTAKE MANIFOLD 
FITTING 
ASSEMBLY-9A474 ` 


“a PCV VALVE 
МА АМО ELBOW 
ASSEMBLY 


~ А10207-2А. 


Inspect the valve.stem for damage. Rotate the 
valve and check the valve stem tip for eccentric 
movement during rotation. Move the valve up and 
down through normal travel in the valve guide and 
check the stem for binds. If the valve has been 
damaged, it will be necessary to remove the 


cylinder head. Refer to Section 21-01, General | 


Gasoline Engine Service. 


Installation 


1. 


If the condition of the valve proved satisfactory, 
lubricate the valve stem with engine oil of quality 


recommended in the Owner's Manual. Hold the . 


. valve in the closed position and apply air pressure 


within the cylinder. | 
Install a new valve stem seal on the valve. guide 


(Fig. 18). Seal must be bottomed on guide. Place. 


the spring in position over the valve and install the 
valve spring retainer and sleeve. Compress the 
valve spring and install the valve spring retainer 


locks. Remove the compressor tool and fulcrum | 


bolt. 


Lubricate the push rod ends with Multi-Purpose ` 


Grease DOAZ-19584-AA or equivalent, and install 
the push rod. Apply Multi-Purpose Grease DOAZ- 
19584-AA or equivalent to the tip of the valve 
stem. | к | | | 


Apply Multi-Purpose Grease DOAZ-19584-AA or. 
equivalent to the rocker arms and fulcrum. Install . 


the valve rocker arms, fulcrum and fulcrum bolts. 
Tighten to 25-33 М-т (18-25 ft-lb). | m | 
Turn off the air and remove the air line and 
adapter. Install the spark plug and connect the 
spark plug wire. 2 | E 
Clean and install the rocker arm cover. | 
DAVE GRAHAM | 
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Intake Manifold 


The intake manifold assemblies and gaskets are 
shown in. Fig. 12. | b ws 


Removal : 


1. Drain the cooling system. Remove the air cleaner 
and intake duct assembly, including the crankcase 
. ventilation hose. . 


2. Disconnect the accelerator cable and speed 
control linkage, if so equipped, from the throttle 


роду. Remove the accelerator cable bracket. · 
Disconnect the automatic transmission kickdown ` 


rod at the throttle body. | | | 


3. Disconnect the high-tension lead and wires from ` 


| the coil. 22. | 
4. Disconnect the spark plug wires from the spark 


plugs by grasping, twisting and pulling the moulded | | 


cap using Spark Plug Wire Remover T74P-6666-A 


or equivalent (Fig. 15). Remove the wires and 


bracket assembly from the rocker arm. cover 
attaching stud. Remove the distributor cap and 
spark plug wires as an assembly. 


5. Remove the throttle body. fuel inlet line (push- 
connect fittings). Refer to Section 24-50, Fuel 
Tanks and Lines for push-connect fitting removal. 


6. Disconnect the distributor vacuum hoses from the 
.. distributor, if so equipped, or EEC distributor 
connection. Remove the distributor hold-down bolt 


- SPARK PLUG. ` ` 
WIRE REMOVAL 
T74P-6666-A 
OR EQUIVALENT 


FULCRUM 


- ROCKER ARM 


FULCRUM GUIDE 


| e 
THREADED PEDESTAL | 
кыыс; 
м 2 | 


FIG. 16 Valve Rocker Arm Assembly | 
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and remove the distributor. Disconnect evaporative 
hoses. | 


Disconnect the radiator upper hose from the 
coolant outlet housing, and the water temperature 
sending unit wire at the sending unit. Remove the 
heater hose from the intake manifold. 


8. Loosen the clamp on the water pump bypass hose 
at the coolant outlet housing and slide the hose off 
the outlet housing. 


9. Disconnect the crankcase vent hose at the valve 
rocker arm cover. 


10. Remove the intake manifold and throttle body as 
an assembly. It may be necessary to pry the 

` intake manifold away from the cylinder heads. 
Remove the intake manifold gaskets and seals. 


VALVE 
SPRING 
COMPRESSOR 
TOOL 


T70P-6049-A 


типт... 


. FIG. 17 Compressing Valve Spring—in Chassis - 


329 


2 


2, 
A 
/2 2 


“AIR LINE | 


FIG. 18 Removing or Installing Valve Stem Seal ` 
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`. D6AZ-19562-A OR - 
EQUIVALENT (OR B) 


NOTE: THIS SEALER SETS UP WITHIN 


.Do not drip any sealer into the engine valley. 


Position the seals on the cylinder block and new 
gaskets on the cylinder heads with trademark 
toward cylinder head with the gaskets interlocked 
with the seal tabs. Be sure the holes in the gaskets 
are aligned with the holes in the cylinder heads. 


3.2mm (1/8 INCH) 


'DIA.. BEAD INTAKE 


MANIFOLD 
. GASKET 


SILICONE RUBBER 


SEALER (4-JOINTS) CYLINDER 
INTAKE 
MANIFOLD 


SEAL MOUNTING SURFACE 


OF CYLINDER BLOCK . 1.6mm (1/16) DIA. BEAD 


SILICONE RUBBER 
D6AZ-19562-A OR 
EQUIVALENT (OR 8) 
SEALER (4-SEAL ENDS) 


15 MINUTES AFTER APPLICATION. 
TO ASSURE EFFECTIVE SEALING, 
ASSEMBLY SHOULD PROCEED 
PROMPTLY. | dur 
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11. Remove upper intake manifold 9425 and throttle 4. Carefully lower the intake manifold into position on 
body 9Е926 as an assembly. Then, remove lower · the cylinder block and cylinder heads. After the 
intake manifold assembly 9K461. It may be intake manifold is in place, run a finger around 
necessary to pry the intake manifold away the seal area to make sure the seals are in 
from the cylinder heads. Remove the intake place. if the seals are not in place, remove the 
manifold gaskets and seals. Discard the intake intake manifold and position the seals. 
manifold attaching belt sealing washer. 5. Ensure holes in the manifold gaskets and manifold 

12. If the manifold assembly is to be disassembled, . are in alignment. Install the intake manifold 
identify all vacuum hoses before disconnecting attaching nuts and bolts. Tighten all nuts and bolts 
them. Remove the coolant outlet housing gasket in sequence (Fig. 20) to 32-33 М-т (23-25 ft-lb). 
and thermostat. Remove the ignition coil, After ten minutes retighten to the same 
temperature sending unit, throttle body, spacer, specifications. | P uw t s | 
gasket, vacuum fitting, accelerator retracting spring 6. Install the water pump bypass hose on the coolant 
bracket. — i ' Outlet housing. Slide the clamp into -position and 

1. If the intake manifold assémbly was disassembled, 7. Connect the radiator upper hose. Install the heater 
coated with electrical conductive sealer), ignition 8. "Install the fuel. inlet line. | 
coil, throttle body, spacer, gaskets, vacuum fitting, | ч ; | 
accelerator retracting spring bracket. Position the 9 oe del e fuel supply’ and return 
thermostat in the coolant outlet housing. Coat the Nes To BAJING те TARS: 7 | 
new thermostat gasket with water-resistant sealer 10. Rotate the crankshaft damper until the No. 1 piston 
such as Ford Perfect Seal B5A-19554-A or 16 on TDC at the end of the compression stroke. 
equivalent, and position it on the coolant outlet Install the distributor. Refer to Section 23-01, 
housing. Install the coolant outlet housing. Tighten General Ignition Service for breakerless ignition 

| to 13-16 N:m (9-12 ft-lb). Connect all vacuum systems. 
. hoses. | | | 11. Install the distributor cap, coil and solenoid 

2. Clean the mating surfaces of the intake manifold, . . brackets. Connect the spark plug, wires and 
cylinder heads and cylinder block using a solvent bracket assembly to attaching stud on rocker arm 
such as Ford Spot Remover B7A-19521-A or | cover and connect the wires to the plugs. 
equivalent. Apply а 3.2mm (1/8-inch) bead of RTV — 45 Connect crankcase vent hose. Connect the high- 
eed in Fig 19. — ass S Sa -tension lead and coil wires. . ^. 

| NAP 22 13. Connect accelerator cable and accelerator cable 

3. Apply a 1.6mm (1/16-inch) bead of RTV sealer to — ` bracket. Connect speed control. cable, if so 
ч 22. ene E pud s eee s for the equipped. Connect the automatic transmission 
ull width of the seal (4 places) (Fig. 19). kickdown rod/cable at the throttle body, if so - 
NOTE: This sealer sets up in 15 minutes, so it is . equipped. Reconnect evaporative canister hoses. 
important that assembly be completed promptly. ^ 44 Fill and bleed the cooling system. Refer to Section 


27-02, Cooling System Service. 


A10698-1A 


20 Intake Manifold Bolts Tightening Sequence : 
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. WARNING: DO NOT OPERATE THE ENGINE 

WITH THE HOOD OPEN UNTIL THE FAN HAS 

. BEEN FIRST EXAMINED FOR POSSIBLE 
‘CRACKS AND SEPARATION. 


15. ` Start the engine and check and adjust the ignition | 


timing. Connect the distributor vacuum hoses or 
EEC connector, if so equipped. 


16. Operate the engine at fast idle and check all hose 
| connections and gaskets for leaks. Operate the 
engine until engine temperatures have stabilized 
and adjust the engine idle speed and idle fuel 
mixture to specifications on engine decal (5.0L 


EFI/5.8L EFI speeds/mixture controlled by 
computer). Re-tighten the intake manifold bolts in ` 


sequence (Fig. 20) to 32-33 N-m (23-25 ft-lb). 


17. Adjust the transmission throttle linkage. Refer to 
Body, Chassis, Electrical Manual, Section 17-01 for 
adjustment procedure. Install.the air cleaner and 
intake duct assembly, including the closed 
crankcase ventilation. hose. 


Tappet 


Before | replacing a hydraulic tappet for noisy 
operation, verify the noise is not caused by improperly 
adjusted valve-to-rocker arm clearance or by worn 
rocker arms or push rods. 


Removal. 


1. Remove the niake: manifold and related parts 
following procedures under Intake Manifold 
Removal. 


2. ` Disconnect Thermactor air ‘supply hose at the air 


pump and place it out of the way. 


3. Remove the valve rocker arm cover, then loosen 
' the valve rocker arm fulcrum bolts (Fig. 16) and 
rotate the rocker arms to the side. | 


4. Remove the valve push: rods in sequence so that 
they can be installed in their original positions. 


5. Using Hydraulic Tappet Puller T70L-6500-À or 


equivalent, shown in Fig. 21, remove the tappets 
and place them in a rack so that шү can be 
installed in their original bores. ` 


. |f necessary to disassemble a tappet, refer to · 


| Tappet Disassembly and ee 
Installation | 


Tappets and bores are to be Те with engine ой 
of the quality recommended іп the Owner's Manual 
. before installation. ` 


1. Clean the external surfaces and install the tappets 
in the bores from which they. were removed using 

: Hydraulic Tappet Puller -T70L-6500-A or 
equivalent. If a new tappet(s) is being installed, 
check the new tappet(s) for a free fit in the bore in 
which it is to be installed. Lubricate the tappet(s) 


and bore(s) with recommended quality engine oil . 


before inserting the táppet. 


2. Lubricate.the ends of the push rods with Multi- 
Purpose Grease DOAZ-19584-AA or equivalent 
and install the push rods in their original positions. 
Apply Grease DOAZ-19584-AA or equivalent to the 
valve stem tip. 


3. Lubricate the rocker arms and fulcrum seats with 
Grease DOAZ-19584-AA or equivalent and position 
the rocker arms over the push rods. Tighten rocker 
arm fulcrum: bolts to 25-33 М-т (18-25 ft-lb). 


HYDRAULIC . 
TAPPET PULLER 


. A10372- 1A. 


FIG. 21 Removing Valve Tappet 


4. Install the valve rocker arm covers. 


5. Reconnect Thermactor air supply hose. 


6. Install the intake manifold following procedures | 
under Intake Manifold Installation. 


Cylinder Heads 


If a cylinder head is to be replaced, follow the 
procedures under Cylinder Head Disassembly and. 
Assembly, and transfer all valves, springs, spark plugs, 
etc., to the new cylinder head. Clean and inspect all 
parts, and reface the valves. Refer. to Section 21-01, 
General Gasoline Engine Service. Check all assembly 
clearances before assembling the new or used parts to 


-the new cylinder head. 
Removal ` 


1. Remove the intake manifold and throttle- body as 
an assembly following the procedure unger Intake 
Manifold Removal. 


‚2. Remove the rocker arm cover(s). 


3. If the RH cylinder head is to be removed, remove 
the alternator and air pump mounting bracket bolt 
and spacer. Swing the alternator down and out of ` 
the way. Remove the ignition coil (E-150—E-350) 
and air cleaner inlet duct from the LH ш head 
assembly. 


If the LH cylinder head is Е removed, remove 
the bolts fastening the air conditioning compressor 
-bracket.at the front of the cylinder head on all F- 
series, remove oil dipstick and tube assembly and 

-speed control bracket, if so equipped. | | 


4. - Disconnect the exhaust. manifold(s) from. the 
muffler inlet pipe(s). : 
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1. 


Loosen the rocker arm fulcrum bolts so that the 


rocker arms сап be rotated to the side. Remove ` 
- the push rods in sequence (Fig. 22):so that: they 


may be installed in their original positions. 


.. On Е-150—Е-350, remove. the bolts holding the 

Thermactor air supply manifold to the: rear of the ` 
cylinder head and disconnect the hose at the air · 

-. pump. Remove hose, ‘pump valve and air. supply | 
‘manifold as. ап assembly. . 


On F-150—F-350 and Bronco, disconnect the 


Thermactor air supply hoses at the check valves 


and plug the check valve. 


22 Install the cylinder head. holding fixtures. Remove 
_ the cylinder head attaching bolts. and lift the 
. cylinder head off the block. Remove and discard ` 


. the cylinder пваа aoe 


Installation 


Clean the: cylinder odd: nee manifold vaie E 
rocker. arm cover and cylinder head gasket 
surfaces. If the cylinder head was removed for a ` 


cylinder head .gasket replacement, check the 


flatness of the cylinder head and block gasket 
. Surfaces. Refer to Section 21-01, General Gasoline 
' Engine Service. 


A specially: ‘treated composition gasket i is used Do 


not apply sealer to a composition gasket. 
“Position the new cylinder head gasket over the 


cylinder dowels on the block. Position the 


. cylinder head on the, block and install the. 000 
-9. Clean the valve rocker arm cover gasket suifaces. 


attaching bolts. Remove the holding fixtures. 


The cylinder head bolts are tightened in three . 
` progressive steps, for the 5.8L EFI (351 CID) W-V- ` 
.8, and in two steps for the 5.0L EFI (302 CID) V-8.: 


Tighten all the bolts in sequence. (Fig. 23) to: 
(For thet 5,8Ł (351 CID) W-V-8) — ` 


. % first step—115 | N-m (85 ft-Ib) 
second step—129: N:m. (95.ft-Ib). . — 


‘(For the 5.0L- (302 CID): EFI V-8): 


2n `_e first step—75-88. №:т. (55-65 ft-lb) . 


27% sécond.step—88-97 N-m'(65-72 ft-lb) 


FIG. 22 faro Valve d Rods ` 


. When cylinder. head bolts. have been tightened | 


following this. procedure, it is not necessary to re- 


^. tighten the.. bolts: after extended. operation. 


However, the bolts .may be checked and re- 


_ tightened if desired. 


Clean the push rods ir in.a suitable solvent. Blow out 
. the oil passage in the push rod. with compressed ` 


air. Check the ends of the push rods for nicks, 
grooves, roughness or excessive wear. Visually 


— "RS 


A Т 


P 
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. check the push rods for straightness or check push: 

. rod runout with a dial indicator. Refer to Section  : 
„121-01, General Gasoline Engine Service: If runout ` 
exceeds the maximum: limit at any point, discard 

"the rod. Do not attempt to Straighten. push. rods. 


5. Lubricate the. end of the push rods with Multi- 

- Purpose, Grease DOAZ-19584-AA or equivalent - 
. and install them in their original positions. Apply 
.. Multi-Purpose Grease .DOAZ-19584-AA- or 


"., equivalent to the valve stem tips. | 
| 6. р Lubricate the rocker arms and. fulcrum seats with 


Multi-Purpose Grease DOAZ-19584-AA . Or 
‚ equivalent, then install the rocker arms. EE 


7. ‘Position а new gasket(s) on the muffler . inlet 


". pipe(s),: if so required. Connect the exhaust 
 manifold(s) at the muffler inlet pipe(s). Ша the 
© nuts to 34-52 N:m- (25- 38. ft-lb). ` 


8. If the right cylinder head was removed, swing the 
air pump into position and install the alternator 
. attaching bolt and spacer, ignition coil (E-150—E- 
250) and air cleaner inlet duct on the RH cylinder | 
" "head. Adjust the drive belt tension to specification. 
» Refer. to ` Section | .27- 98, J Drive ` Belt 
‚~ Service. . 


|. |f the LH cylinder head Was roared: install the Ж 
. "air conditioning compressor bracket, if 50 
equipped, at the front of the cylinder head. Install 
the oil dipstick and tube assembly and speed 
control bracket, if so equipped. . 


"Secure the new gaskets in the covers with gasket - 
cement to ensure proper hole alignment, паа ше 
г. valve rocker arm cover(s). ` . Ex 


10." Install the intake manifold and ‘elated’ parts 


.following the коше under. Intake Manifold 
с "Installation. | 


11: Install the Thermactor air Биррїу. manifold at the 


‘rear: of the cylinder heads. Reconnect the air 
supply hose to the air pump (F-150), unplug the ` 
. check valve and ponet the Thermactor ‘air Жш 
. hose. . Ж! | 


Exhaust Manifolds 


Е Removal | x | 
1. Removė air cleaner and intake ‘duct ЖЕН 


Н including the crankcase ventilation hose. 


. 2. . Remove bolts attaching the air cleaner тег duct - 


4% (Е-150--Е-350), if so: equipped. 


B | Disconnect muffler inlet pipes. 


KJ To 


5090905005000 
NG SO 


А1 0374. TV 


FIG. 23 peylinger Head Bolt. Tightening Sequence 
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4... ткен the exhaust manifold ‘heat: shields, if so 
. equipped, attaching bolts and flat washers. On the 
LH exhaust manifold: remove oil ‘dipstick .tube 
assembly and speed control. bracket and: exhaust 
heat control valve, if so ЭЕ Then; remove 

the exhaust manifold. | 


| Installation ` 


1. Clean the mating ‘Surfaces of ifie exhaust . 
Clean the . 


manifold(s) and' cylinder head(s). 
mounting flange spherical seat of the exhaust 
-> manifold(s) and muffler inlet pipe(s). де 


2. Position the exhaust manifold(s) on "the cylinder 


-head(s) and install attaching bolts and flat. 


.. washers. On the LH. exhaust manifold install oil 
--, „dipstick. tube assembly. and the speed control 
bracket, if so equipped. Working from.the center to 


the ends, v the bolts to 25- 33 Nem а 24 ft-. 


Ib). 


З. .Ріасе а new gasket(s), if so RT оп | the 
muffler .inlet. pipe(s). Position the muffler, inlet 


. pipe(s) and .exhaust heat control valve, if so 


- equipped; into the: manifold(s). Install and tighten 


the attaching nuts 10.34-52 N-m. (25-38. ft-Ib). 


4. Install. air cleaner and intake duct: assembly, 


including the : 'erankcase аео hose. | 
Water Pump ` `` К 
Е-150—Е-350/Вгопсо 
Removal 


1. Drain the cooling: system. Refer to. Section: 27- 02, | 


Cooling System Service. .- 


2. Remove the bolts securing the fan shroud: to the . 
radiator, if so. seauipped. Position the shroud over 


+. the fan. 


3. Disconnect the radiator · jawar focar heater nase: 
and bypass hose at the water pump. Remove the ` 


· drive belts, fan, fan spacer and pulley. Remove the 
. fan shroud, if so equipped. | 


4. Loosen the alternator. pivot bolt and | bolt attaching 
. the alternator adjusting arm to water pump:on 5.8L. 
Refer to Accessory. Drive Belts, Section. 27-06. 


5. Remove the bolts securing the water pump to 
cylinder front cover. Remove the water pump (not 


., required for 5.0L ЕГІ). Remove power steering. . 
~ bracket and AIC compressor bracket for. 5. oL EFI. 


| Installation 


Before a water pump is installed, check. it for 


damage. If it is damaged, replace it. 


1. | Remove all gasket material from the Е 
. “surfaces of me engl iront cover. ane ш, 


‘pump. 


2. Position a new easier coated on both sides with 
: Бога Perfect Seal B5A-19554-A or equivalent, on 


the cylinder front cover; then, install. the ‘pump. 


3.. Install the attaching bolts. Tighten bolts to 17-24 | 


М-т (12-18 ft-lb). 


4. Install the alternator pivot bolt und bolt attaching - 
. the alternator adjusting arm to the water pump on. 
5.8L EFI. Attach power steering bracket and А/С 


bracket (5.0L EFI). 


5. | Position: the fan shroud over the water pump, if so 
equipped. Install the pulley; spacer and fan. Install 
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and adjust the drive belts. to the’ specified belt 
tension. Refer to Section 27-06, Accessory Drive 


: Belt Service. Connect .the radiator hose, heater . 


hose and bypass hose. Шы the fan shroud bolts, 
if so equipped. | 


. 6. Fill and bleed the cooling sua Refer to Section 


. 227-02, Cooling System Service. Operate the 
. engine until normal operating temperatures have А 
been reached and check for leaks. | 5 


E-150—E- 350 ` 


Removal ` 


1. ; Remove the air deiner and mtake duct БЕЛІН 
including. the crankcase ventilation hose. . 


22. Drain the cooling system. Refer to Section 27-02, 


Cooling System Service. 


3. Disconnect the radiator upper hose at the engine 


„апа lower hose at the radiator.. Remove the 
radiator attaching bolts and. nuts. Remove the 
: radiator. Refer. to Section 27: 04, Radiators. 


4. Remove ‘drive belts, fan, Spacer and water pump | 
< pulley, if so equipped. ` | 


Ел Disconnect heater hose’ and bypass ! hose at water 


, pump. 
6.7. Remove the bolts securing the water purrip to the 
_ cylinder front cover. . Remove the. water. Pomp, 


i Installation ; 


'Before a water Бтр is installed, check. it for zi 


damage. If it is damaged, replace it. | 
zd „ Remove. all gasket material from: the mounting ` 


3 surfaces: of mE une front cover and watgr 
pump. - 

2 Position : a new gasket, seated on both S Jes with 
Ford Perfect Seal B5A-19554:A or equivalent, on 
the cylinder front cover; then, install the pump. 


22. Install the attaching: bolts and нап to 17- с М. m | 


(12-18 ft-lb). · 


2427 Connect the heater hose апа. bypass hose at the | 


water pump. 


5. Install the Water p pump ШУ, Spacer ; and fan drive > 
^: belts, if so equipped. Refer to Section 27- 06, 
. Accessory Drive Belt Service. . | | 


6. Install the radiator.Rëéfer to "Section 27- 04, i 
‚ Radiators. Connect lower hose at: the radiator and 
upper ‘hose at the engine. . 


7. ЕН апа bleed the. cooling system. Refer to Section | 
= © 27-02, Cooling System Service. Operate the 


` - engine until: normal operating temperatures have ` 


been reached and: check for leaks. | 


8. Install- the air cleaner and intake duct assembly, | 


including the crankcase’ ventilation hose. 


Cylinder Front Cover and Timing Chain 
F-150—F- ыдан үт жы 


Removal ` 


1. Refer to Water Pump. Removal: Perform all steps 
` except removal of the pump. Leave it attached to: 
‹ ' the. front cover. . ` 


2:7 Remove the crankshaft pulley from the crankshaft 


vibration damper. Remove the’ damper attaching 
bolt and washer. Install. Damper Remover D80L- 
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` 522-A, Crankshaft Damper Remover T58P-6316-D, . 


‘Damper. Remover/Replacer Tool T79T-6316-A or 
equivalents on the crankshaft vibration damper 
(Fig. 27) and remove the vibration damper. 


3: ` Remove ‘the oil pan-to-cylinder block front cover - 
attaching bolts. Use a thin-bladed knife to cut the ` 
ой-рап gasket flush with the cylinder block face. ` 


prior to separating the cover from the cylinder 


block. Remove the cylinder front cover and water - 


. .pümp as an assembly. | 

24. Discard the cylinder front cover gasket - 

5. -Сһёск the timing chain deflection. Refer to Section 
| 21-01, 


- 0f this Section replace the chain and sprockets. 


6: Crank the engine until the timing marks on the | 


sprockets are positioned as shown in Fig. 25. 


E Remove -the camshaft sprocket’ capscrew, i 
‘washers and fuel pump eccentric. Slide both. 


sprockets and the timing chain forward, and 
remove them as an assembly (Fig: 26). 


Installation 


1. - Position the. sprockets - and timing chain on the | 


. ‘camshaft’ (Fig. 25). Be sure the timing marks on the 
“> sprockets are positioned as shown in Fig. 25. 


2.. Install: the fuel pump. eccentric, washers and 


. camshaft sprocket capscrew (Fig. 27). Tighten the 


sprocket capscrew to 55- 61 М-т (40-45 ft- Ib). 


| 3.. Clean the cylinder . front ` cover, oil pan. and the 


cylinder block gasket surfaces. Clean the oil pan 


~ gasket surface where. the oi рап апа front. cover. 


fasten. . 


Install a new. oil seal Ricans procodures under: 


x Front, Oil Seal Removal and Installation. 


.4.  Lubricate the timing chain and Балды with 


. heavy engine oil. . 


5... Coat the gasket surface TT the oil pan with ¿salsa 
then cut and position the required new gasket on 


.. the oil pan and apply sealer at the corners. Install 


; the pan seal as required. Coat the gasket surfaces 
` of the block and cover with Ford Perfect Seal B5A- 


19554-A or equivalent, and комо a new gasket 


‚ on the block: 


6. Position the cylinder front: cover on the лінде 
. block. Use care when installing the cover to avoid 
' = seal damage or possible gasket mislocation. 


7.. Install the cylinder front cover-to-seal alignment 
using Front. Cover ix Led Tool T61P- 6019-B or 
equivalent (Fig. 28). 


8. It may be necessary. to force the cover downward | 


. to slightly compress the pan gasket. This operation 
can be facilitated by using a suitable tool at the 
. front cover attaching hole locations. | 


9. . Coat the threads of the attaching SCrews. with Ford | 


Perfect Seal B5A-19554-A or equivalent and install 

' ‘the screws: While pushing in on the alignment tool, 

' ` ` tighten the oil ‘pan-to-cover attaching screws to 17- 

24 N: m (12-18 ft-lb): Tighten the cover-to-cylinder 

block attaching screws to 17-24 N*m (12-18 ft-lb). 
Remove the alignment tool. 


10. -Apply ‘Multi-Purpose Grease DOAZ- 19584- AA or | 


equivalent to the oil seal rubbing surface of the 
vipration damper inner hub to prevent damage to 


General Gasoline Engine Service. If 
deflection: exceeds specifications listed at the end. 


CRANKSHAFT 
.DAMPER ` 
REMOVER 
D80L-522-A 


A10375-18 


FiG. 24 Crankshaft Vibration Damper Removal—F-150 | 
. and F-350, Bronco . : 


ASH 


FIG. 25 Aligning Timing Marks: . 


the. seal and to the front of ше алагай for 
| damper installation. | 


11. Line up the crankshaft vibration бапда keyway | 
with the key on the crankshaft. Install the vibration | 
_damper on the crankshaft using Damper Remover/ . 
 Replacer Tool T79T-6316-A or equivalent (Fig. 31). 
Install the capscrew and washer. Tighten the 
screw to 95-122 N:m (70-90 ft- ш. Install the 
crankshaft pulley. 272 | 


12. Complete the remaining steps ünde Water Pump | 
. Installation. f , | 


13.. ЕШ апа bleed the cooling гуне Refer to Section 4 
27-02, Cooling System Service. | 
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| — (=>) 
| Nea 
FRONT COVER ALIGNER 


| о. 22 А9790АА | 
FIG. 28 Aligning Cylinder Front Cover. e 
Removal . 2 | E E 


4. Drain’ йге Remove radiator. Refer to Séction 
27-04, Radiators. If so equipped, remove AC idler ` 
pulley and bracket and remove belt. Refer: to 
" Section ` 36-65, E 150—E- 950“ Air: ns 
“System. | E 


2. Remove upper ае TN Remove fan and. ` 
shroud as an assembly. Raise vehicle on hoist. 


3. - Loosen. Thermactor: and alternator and: 'remove 
| drive belt (S. 8L only). ` s 


4, Disconnéct radiator lower hose. at water pump. 
Disconnect: fuel line at fuel. pump апа гетоуе 
pump. Lower: vehicle. оп hoist. | 


5. Remove bypass hose. If so equipped, remove ` 
power: steering belt. Remove water pump Pulley: 
and disconnect heater hose at pump. `. 


: di Af so equipped, remove AC compressor . upper 
. |... bracket. Remove power steering pump mount from. 
AC compressor and. water pump. wi. | 


7. Remove crankshaft pulley. Remove crankshaft 
vibration damper using Crankshaft Damper . 
- Remover. T79T-6316-A. (Fig. 46). Remove oil pan-. 
_to-front cover.bolts. Remove-front cover апа water 
_ pump as. an assembly. 


- Discard: the cylinder front cover gasket... 


i 9. Check the timing chain deflection. Refer to Section : 

A | | E - 21-01, General Gasoline Engine. Service. If- 
TWO PIECE FUEL о. 9 | 2222; deflection exceeds 12.7mm (500 NENES), replace 
PAL : "ITE Pe aF "the chain and sprockets: ` 


10. Crank the éngine until the timing marks on | the. a а 


| da sprockéts.are positioned as shown іп: Fig. 25. 
FIG. 27 Fuei Pump Eccentric—installed `` os 2211. Remove. the camshaft sprocket capscrew, = 
c un EU Sce АУ e QR washers ;and fuel pump eccentric. Slide both. . 
14. Operate the engine at fast idle and check the ‚ sprockets and the. timing: chain forward, and . · 
coolant level and check for.oil leaks. Check апа. ; remove them’ as ап assembly. (Fig. 26) _ E 
ee me onion timing to specifications ой . 49° Clean front cover, fuel” pump’ and двїтрег. 
9 Lubricate: Seal. Clean gasket surface at pan: and 
15: Install the air cleaner and intake duct assembly, - * trim: gasket. Clean Tenn Cover 5-2 ша at : 
including the crankcase ventilation hose. - | к? DOC B | j | 
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„л 


Position the sprockets апа. timing chain on the 
camshaft (Fig. 26). Be sure the timing marks on the 
sprockets are positioned as shown in Fig. 25. 


Install. the fuel pump eccentric, washers and 
camshaft: ‘sprocket capscrew. Tighten the sprocket | 
. capscrew to 55-61 N-m (40-45 ft-lb). 


. Replace oil seal in front cover. Refer to Front Ой 


Seal. Position gasket to front cover. Apply RTV. 
Silicone Sealer D6AZ-19562-B or equivalent to oil 


pan and cylinder block junction. .Cut pan gasket, 


then position to pan and front cover. 


NOTE: When applying RTV Sealant always use the 
bead size specified and join the components within. 
15 minutes of application. After this amount of time - 
the sealant begins to "set-up" and its шш. 
effectiveness тау be reduced. | 


Install. front cover.. Install. fuel pump. Install 
crankshaft vibration damper (Fig. .29). . Install 


crankshaft pulley and water pump. ; 
. If so equipped, ‘install power stéering pump. Install 


bypass hose and connect heater hose. 
If so equipped, install AC compressor upper 


bracket. Install water pump pulley. If so equippe d. 
‘Position power steering belt. - 


If so equipped, position . alternator belt. Position 


Thermactor pump belt. Install fan and shroud. 
If so equipped, adjust power steering belt tension. 


- If so equipped, install AC idler pulley and bracket. 


10. 


. 


Position belt and adjust tension. Refer to Section 
27-06, Accessory Drive Belt Service. | 


. Install radiator upper hose. Raise vehicle on hoist. 
Connect fuel lines at pump. · 


‘Connect radiator lower hose. Adjust alternator апа. 
Thermactor pump belt tension. Refer to Section. 


27-06, Accessory. Drive Belt Service. Drain 
crankcase. Replace oil filter. 


Lower vehicle on hoist. Install radiator: Refer to 
Section 27-04, Radiators. Fill crankcase. Fill and 


bleed. cooling system. Refer to Section 27-02, - 
‚ Cooling System Service. Start engine: and check 
for leaks. | 


` CRANKSHAFT . 


| DAMPER REMOVER/REPLACER 


TOOL- T79T- 6316-A 


10379- 
LZ A10379-18 


FIG. 29 Installing Crankshaft Vibration Damper О 
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212. Adjust engine umng: to: кер on engine . 
decal. ш қр” 

Front Oil Seal ` | 

Removal b 


1. Remove the bolts attaching t the fan Shroud tothe ` 


` radiator. - 


2. Remove the fan and spacer. Жа from-the water 
|| pump shaft. Remove the fan, spacer and shroud. 


. 8. Loosen the alternator; power steering; Thermactor ` 


and air conditioner drive belts, if so equipped 
Remove the drive belts. | e 


4. Remove the crankshaft pulley from the vibration 


damper. Remove the damper attaching screw and 
washer. Install the puller on the crankshaft 
_ vibration damper (Fig. e) and remove the vibration  . 
. damper. | 


5: Place the Front Covei Seal Remover T70P-6B070- | 


B or equivalent onto the front cover plate over the 
‘front seal as shown in Fig: 33. Tighten the two 
` through bolts to force the. seal еуі under the seal  . 
. flange. 


| 6. ‘Alternately tighten the . 107 БОЇВ bolts опе- shalt. 


turn at a time as shown in Fig. 30 to PAN the oil KSA | 
from the front cover. | ! 


Installation 


1. Coat anew front cover ТН oil sedi with Lubriplate 


or equivalent. Place it onto the front oil seal onto 
"Front: Cover Seal Replacer T70P-6B070-A or . 
equivalent (Fig. 31). Place the sleeve and seal onto 
the end of the crankshaft and push it toward the · 
- engine until the seal starts into the front. cover. ` 


.2.. Place the installation. screw, washer and: nut onto e 


the end of the crankshaft. Thread the screw into 
` the crankshaft. Tighten the nut against the washer . 
-. апа installation sleeve to. force the seal into the 
. front cover plate, ЭОЕ the. installation tool from - 
the crankshaft. | | 


3.. Apply Lubriplate | or edina to. the ой seal 


rubbing surface of the vibration damper inner hub 

to prevent damage to the seal. Apply a white lead 

. and oil mixture to the front of the crankshaft for . 
 damper installation. | ; 


4. Line up the crankshaft vibration Чаба: Kay 
with the key on the crankshaft. Install the vibration: — 
 damper on the crankshaft (Fig. 29). pota, the cap: 


- FRONT COVER ` 
SEAL REMOVER 
TOOLNO. > 
T70P-68070-8 


` A57654B ` 


FIG. 30 Removing Front Crankshaft Seal | 
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FRONT COVER 
SEAL REPLACER 
TOOL-T70P-6B070-A | 


| | А10352-1А 
FIG. 31 Installing Front Crankshaft Seal’ 


screw..and. washer.. ‘Tighten the screw to 95-122 
- ; Nem (70- 90. ft-lb)... Install the crankshaft pulley. 


2-5. Install the ` alternator, power steering: pump, 
* : .. Thermactor. and. air “Conditioner PONSE 
equipped. AE 


6. Position the fan shroud over the "water pump 
. pulley. Install the fan and spacer. Install. the. fan 
| shroud attaching screws. 


7. _ Adjust. the drive, belts to specification. Refer to u 


Section 27- 06, Accessory. IVO. Belt Service. 
Camshaft 204252000002: 
The camshaft and related parts are › shown in Fig. 32. 
Removal. m | | 


1; „Оп Е- 150—E- 350 vendes ‘only, remove the grille. 
2. Drain the cooling system. Refer to Section 27-02, 


Cooling Systems Service. Disconnect the radiator 

upper and lower hoses. Disconnect the 

transmission oil. cooler lines, if so equipped. 
. Remove the radiator. Piet to Sorin 27- 04, 
.. Radiators. 


3. ‘Remove the cylinder front cover ` and the timing. 


chain following the procedure under Cylinder Front 
- Cover: апа Timing Chain Removal.. 


4.” . Remove. the intake manifdld throttle body as an 
^" assembly: following the po s unger Intake 
Manifold Removal. u 


5. Remove the tappets ae the procedure given 
_under Tappet Removal. 


6.. Remove the. camshaft thrust plate. Carefully 


remove the camshaft by pulling toward the front of 
the engine. Use caution to avoid damaging the 
camshaft bearings.. . 


Installation 


1. Oil the camshaft Оша апа apply Multi- Purpose 
| Grease D0AZ-19584-AA or equivalent to the lobes. 
Carefully slide the camshaft through the bearings. 
Lubricate the camshaft thrust plate with 
recommended quality engine oil and install the 


camshaft thrust pas with the Da toward 98 3 


cylinder block. 
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BEARINGS  . 


_ TIMING CHAIN-6268 AND ` 
CAMSHAFT SF NOGICE 1:6296 n: 


“INNER |o 
ECCENTRIC]. -. - 


CAMSHAFT REAR 
: BEARING BORE. 
PLUG-6266 


2. 7 THRUST 
NFUEL PUMP . : PLATE: 
‘OUTER ECCENTRIC 6269 


E 689. О. 
WASHER Шаты 'A10380-18 


FIG: 32 Camshaft and Related Parts | 


с. Lubricate the tappets and tappet bores with heavy 
engine oil. Install the valve tappets in. the bores 
‘from which they were removed (Fig. 21). . 


3. ` Lubricate the ends of the push. rods with Multi- - 

Purpose Grease DOAZ-19584-AA or equivalent 

. and install the push rods in their original positions. 

Apply Multi-Purpose: Grease DOAZ-19584-AA or 

: equivalent to the valve stem tips.. Lubricate the 

rocker arms and fulcrum seats with Multi-Purpose 

Grease DOAZ-19584-AA or equivalent.and position 

`‚ the rocker arms over the push rods. Tighten. bolts 
to 25-33 N:m (18-25 ft-lb). ` | 


| 4: Install the. intake manifold. and related -parts by 


‘following the procedure under Intake. Manifold 
Installation. 


.5. . Replace the crankshaft font oil seal. Install the 


"timing chain, cylinder. front cover and related parts, 
following. the procedure under Cylinder Front Cover - 
and Timing Chain Installation. | 


6. - Perform. a valve. clearance check as outlined: 


7. Install the valve: rocker arm covers following the 


procedures’ under Valve : Rocker Am Cover 
Installation. | 


8. Clean and install the crankcase ventilation system. 
.9.. Install the radiator and connect the hoses. Refer to 


Section 27-04, Radiators. Connect the oil 
transmission cooler lines, if so equipped. 


10. Fill and.bleed the cooling system. Refer to Section 


27-02, Cooling System Service. Fill the crankcase 
with the proper grade and quantity of engine oil: 


| 11. Start the engine, then check and adjust the ignition 


. timing (refer to the engine decal for correct 
settings). Connect the distributor. and intake. . 
manifold: vacuum hoses. ` | 


12. Operate the engine at fast idle and Check all hose ` 


` connections: and gaskets for leaks. Operate the | 
engine until engine temperatures have stabilized, 
then adjust the engine idle speed..and idle fuel 
mixture (refer to specifications on engine decal). 

. Re-tighten intake manifold bolts and' nuts to 32-33 

М-т (23-25 ft-lb). © 7 | 


13. Install the air cleaner and intake duct: assembly, 


including the crankcase Жепшапоп; hose. 
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14. Оп E-150—E-350 vehicles, install the T 
Flywheel 


Removal - 


1. Ona vehicle with a. manual transmission, remove 
the transmission and flywheel housing, clutch 
pressure plate and disc. Refer to Group 16. 


On a vehicle with an. “automatic transmission, 


remove the transmission and converter housing. 


` Refer to Group 17. 


2. То check: flywheel face runout or to. кетте а 
flywheel ring gear for a manual transmission, refer 
to. Section 21-01, General Gasoline Engine 
Service. 


3. Remove the. flywheel attaching b bolts and remove 
the flywheel. | | 


Installation 


1.' Coat the threads of the flywheel attaching bolts 
with oil-resistant Threadlock and Sealer EOAZ- 
19554-A or equivalent. Position the flywheel on the 
crankshaft flange. Install and tighten the bolts in 
sequence across from 520! other: to 102- 115 N:m 
(75-85 ft-Ib). 


2. | On a vehicle with a manual transmission, check the ` 


. flywheel runout. Refer to Section 21 -01, General 
Gasoline Engine Service. Install the clutch 
pressure plate, disc and the transmission and 
flywheel housing. Refer to Group 16. ' 


On a vehicle with an automatic transmission, 
check the flywheel runout. Refer to Section 21-01, 
‘General Gasoline Engine. Service. Install the 
transmission ‘and converter housing. Refer to 
.Group 17. ИУ | 


Clutch Pilot Bearing 
Removal 


A needle roller pearing and: adapter assembly i is used | 


as a clutch. pilot bearing on E-150—E-350, F-150—F- 
350 and Bronco vehicles (Fig. 33). It is inserted directly 
into the engine crankshaft. The bearing and adapter 
assembly is used with the bearing and adapter 
comprising an assembly that .cannot be serviced 
separately. The clutch pilot bearing can only be installed 
with the seal end of the bearing facing the transmission. 
The bearing and seal are: pre-greased and do not 
require additional lubrication.. A new bearing must be 
installed whenever. a bearing is removed. ` 


Removal 


^1. Remove the transmission Т” flywheel housing, 
clutch pressure plate, and disc. Refer to Group 16. 


2. Using Impact Slide Hammer T59L- 100-B and Puller 
. Attachment T58L-101-B (Fig. 33) or Equivalents; 
remove the pilot mene: i oe 


Installation 


1. Using Pilot Bearing айас T74P-7137-A or 


equivalent, install the pilot bearing with the seal 


facing the transmission (Fig. at) so that МЕ | 


. adapter is not cocked. ` 

22. Install the clutch pressure plate, disc, And 
. transmission and flywheel housing: Refer to Group 

16. | E L Кыз UR Y 


PULLER ATTACHMENT . 
—  T58L-101-B 


IMPACT SLIDE ^ 
HAMMER . 


FIG. 33 Removing: Clutch Pilot Bearing 
| “CLUTCH PILOT BEARING 


ASSEMBLY -- 7120 


NEEOLE ROLLER 
BEARING `> ` 


. RECESS FOR 
REMOVAL 
TOOL 


' IRON COLLAR - d 

NOTE: IRON COLLAR AND NEEDLE j 
ROLLER BEARING ARE ONE 
ASSEMBLY АМО CANNOT ВЕ 

“REPLACED INDIVIDUALLY. - 


FIG. 34 Clutch Pilot Bearing Assembly | 


NOTE: Care must be taken not to damage the ` 
bearing during transmission installation while the 
‘transmission input shaft | is being inserted into the 
bearing. | j 


Camshaft Rear Bearing Bore Plug 


Removal 


1. Ona vehicle with а: аша танас. remove 


the transmission and flywheel housing, clutch : 
pressure plate and disc. Refer to Group 16. | 


On. a vehicle with ап: automatic transmission, 
remove the transmission and converter housing. ë 
. Refer to Group 17. : ` | 
2. Remove the flywheel attaching bolts and remove 
the flywheel. Remove the engine rear cover plate. 


3. Replace the rear bearing bore plug.. Refer to 
Section 21-01, Senra, Gasoline Engine Service. 


"api 


- Coat the flywheel dde bolts with oil-resistant 
| Threadlock and Sealer E0AZ-19554-A or. 
equivalent. Position the engine rear cover plate on 
е cylinder block dowels. Position the flywheel. on 
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` 


the crankshaft flange. Install and ‘tighten the 
attaching bolts in sequence, across mm each 


- other, to 102-115 N:m (75-85 ft-Ib). “ 


Ona Véhicle with a manual transmission, install the 


clutch pressure plate, disc and the transmission. 
. and flywheel’ housing. Refer to Group 16. 


On а vehicle with ah automatic transmission, install 
the transmission апа converter reusing: Refer to 
rene 17. š | 


Ой Рап: 


| F-150—F-350/Bronco | 


| Removal . 


1. 


2. 
22. 


FIG. 35 Installing Clutch Pilot Bearing 


radiator and position the shroud over the fan. 
Remove the upper intake manifold. 
Remove the. nuts.and lock washers attaching the 


engine support insulators to the chassis bracket. 


If equipped with an automatic transmission, 


disconnect the oi cooler line at the LH side of the E 


radiator. 
Remove exhaust system. 
Raise the engine and place wood blocks securely 


under the engine supports. 


Drain the crankcase. 


Support transmission with jack stand and remove 
transmission crossmember. 


Remove the oil pan attaching bolts апа ‘lower the 
oil pan onto the crossmember. | 


Remove the two: bolts attaching the ` oil pump. 


pickup tube to the oil pump..Remove nut attaching 


' oil pump pickup tube to the number З main bearing 
cap stud. Lower the pickup и tube and:screen into |. 


the oil pan. 


- С PILOT BEARING 
REPLACER TOOL 


Remove the bolts: attaching the fan shroud to the: 


11. 


Installation 
4. 


Remove the oil pan from the vehicle. - 


Clean oil pan, inlet tube and gasket. surfaces. 
Inspect the gasket sealing surface for damages 


^ and distortion due to overtightening | of the bolts. 


Repair and. Straighten. as required. 
Position a. new oil pan gasket to the ll block 
(Fig. 36): ` me % 


Position the oil pickup tube and screen to. the ой 
pump,. and install the lower attaching bolt and 
gasket loosely. Install nut p allaening to number 3 


main bearing cap ‘stud. . 
‘Install the upper or tube bolt. ` Tighten the 


pickup tube bolts to specifications. 


- Position the oil pan to the cylinder block and install 


the attaching bolts. Tighten to 13-14 М“т ae 11 ft- 
Ib). . | 


Install the transmission crossmember and. remove 


. jack stand. 


Raise the engine and remove the wood blocks. | 
. Lower the engine and install the insulator-to- 


chassis bracket nuts :апа washers. Tighten the 


“nuts to 73-100 N-m (54-74 ft-lb). 


Install the exhaust system. 


: If equipped with an automatic transmission: 


connect the oil cooler line at the radiator. 


Install the upper intake. manifold. 
. Install the fan shroud attaching bolts. 
. Fill the crankcase with the proper grade and 


quantity of engine oil. Install the oil dipstick. Start 
the engine and operate it until it reaches normal 
operating temperature, then check for leaks. 


REAR SEAL 


Ss) 
Sta 
—— cs r ° [m 


SIC 


(e wam G] 
E 


— 


РЕ. 


OIL PAN 
GASKET 


T74P-7137-A 


| FRONT SEAL 


Mie 2 


52227 А10361-1А 


FIG. 36 oil. Pari "Gasket Installed "E ч 
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1. 


Removal . | "A TM 
Open hood and disconnect battery.Open door and 


remove engine cover. Remove air cleaner. Drain 
cooling system. Refer to Section 27-02, Cooling 
System Service. 


If so equipped, loosen power steering. pump and 
. remove belt. Remove power steering pump from 


mount and position out of way. If so equipped, 
remove A/C compressor retainers and position 


` compressor out of way. Refer to Section 36-65, 


E-150—E-350 Air Conditioning System. 


Disconnect radiator upper hose. Remove fan : 


shroud bolts and oil filler tube. Remove oil dipstick: 


to-exhaust manifold bolt. Raise vehicle on hoist. 


Remove splash shield under alternator. If so 


equipped, disconnect transmission cooler lines at 


radiator. Disconnect radiator lower hose. 


Disconnect fuel line at fuel rail. Remove engine 


mount nuts. Drain crankcase. Remove the dipstick 
tube from oil pan. Disconnect muffler inlet pipe 
from manifolds. 


If so equipped, 


transmission. Remove center driveshaft support 


апа remove driveshaft from transmission. 


Place a transmission jack under the oil pan and 


insert a wooden block between the pan and jack. 


The engine and transmission assembly will 


pivot around the rear engine mount. The 
engine assembly must be raised 102mm (four 


inches) measured from the front motor 


' mounts. The.engine must remain centered in 
the engine COMPETEN to obtain this much 
Hift — 


Raise the engine and transmission assembly. 


Insert wood blocks to APPO engine in uppermost 
position. 


Remove the oil pan айанна bolts ВЕ lower the 
oil pan. Unbolt the oil pump and pickup tube and 
lay in pan (except on 5.8L (351 CID) W-V-8 
E-150—E-350 models). Remove nut attaching 


pickup tube to number 3 main beating cap stud. 
Remove oil ` pan from vehicle. 


Installation 


Ass 


Clean oil pan, Бекир tube, pump and gasket 


surfaces. Inspect gasket ‘sealing surfaces for 
damage or distortion from overtightened bolts. 


Position new gasket and seals to block (Fig. 34). 


Position pan with pump to engine and install pump. 
Install nut attaching pickup tube to nümber 3 main 
bearing cap stud. Install oil pan .and tighten 
attaching bolts to 13-14 N-m (9- 11 Шы. Install 


dipstick tube. 


Position transmission jack, raise engine, remove 
wood blocks, lower engine and remove jack. Install 
front insulator 'attaching nuts and tighten to 68-95 
N:m (50-70 ft-lb). 


Install’ driveshaft and center driveshaft: support. 


Connect manual linkage at transmission. ‘Install 
muffler inlet pipe. Tighten nuts to 34-52 N-m (25- 
38 ft-lb). Install transmission filler tube. Connect 
radiator lower hose. | | 


remove ТРЕТИ transmission . 
dipstick and tube. Disconnect manual linkage at 


5.0L EFI (302 CID) V-8 and 5.8L EFI (351 CID) W-V-8 Engines 
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If so equipped, connect transmission cooler lines 


.to radiator. Connect fuel line to pump fuel rail. 


Install alternator араз shield. номе vehicle on 


hoist. 


Install radiator shroud and connect radiator upper 
hose. If so equipped, install power steering pump. 
Position power steering belt’ and adjust belt 
tension. Refer to Section 27-06, Accessory Drive 
Belt Service. Install bolt attaching dipstick tube to 
exhaust manifold. 


. olf so equipped, install A/C compressor. Refer to 


Section ` 36-65, E-150—E-350 Air Conditioning 


"System. Position A/C belt and adjust belt tension. 


Refer to Section 27-06, Accessory Drive Belt 
Service. ` 


Install oil filler tube and install air cleaner. Fill 
crankcase and fill and bleed cooling system. Refer 
to Section 27-02, Cooling System Service. 


Connect battery. Start engine and check for leaks. 


3 Install engine cover. Close hood and door. 


Ой Pump 
“Removal 


NOTE: On E-150—E-250 5.0L (302 CID) V-8 engine 


vehicles the oil pump and oil pan must be removed and 
installed together. Refer to the E-150—E-350 Ой Pan 


Removal and Installation procedures. 
F-150—F-350 and Bronco. 


1. 


2. 


ОЗ. 


Remove the oil pan and related parts as outlined 


under Oil Pan Removal. 


Remove .the ` oil pump inlet tube and screen 
assembly. 


Remove the oil pump attaching bolts (Fig. 37), and 
intermediate drive shaft. 


Installation Т 


ТЕ; 


Ргіте the oil pump by filling the inlet port with 
engine oil: Rotate the pump shaft to distribute the 
oil within the pump body. 


Position ‘the intermediate ` drive shaft. into the 
distributor socket. With the shaft firmly seated in 
the distributor. socket, the stop.on the shaft should 
touch the roof of the crankcase. Remove the shaft 
and position. the stop as necessary. 


With the. stop properly positioned, insert the | 
intermediate drive shaft into the oil pump. Install 


. the pump and shaft as an assembly. Do not 


attempt to force the pump into position if it will 
not seat readily. The drive shaft hex may be 


 misaligned with the distributor shaft. To align, 


. rotate the intermediate drive shaft into a new 


ж 


position. Tighten the ой pump attaching screws to- 
30-43 Nem (22-32 ft-lb). | | 


. Clean and install the oil pump inlet ttube and screen 


assembly. 


Install the oil pan and related bas as outlined 
under Ой Pan Installation. | 


Crankshaft Rear Oil .Seal 


. For replacement of a crankshaft rear oil seal: refer to | 
Crankshaft Rear Oil Seal Replacement in Section 21- - 
01, General Gasoline Engine Service. 
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INLET TUBE ` 
ASSEMBLY 


| OIL RELIEF VALVE: 228017 
“TIGHTEN TO 
BOLT. . ASSEMBLY -. 30-43 м.т 


` TIGHTEN ТО (22-32 FT-LB) 


14-20 N-m ` | 
(10-15 FT-LB) | BODY 
с“ ASSEMBLY .| 


СА5КЕТ 
6626 


IDENTIFICATION 
MARK ` 


ROTOR AND SHAFT 
ASSEMBLY 
6608 


6622 . 2222 PLATE 
B | 6616 


BOLT 

TIGHTEN TO 
14-20 N-m IDENTIFICATION 
(10-15 FT-LB) MARK ` 


7 A2535-1E 


FIG. 37 Oil Pump and Inlet Tube ` 


Main Bearing. 


The main bearing inserts аге КР fit. Refer to the 


procedures under Fitting Main and Connecting Rod 
ah in Section 21 -01, Senge ыш s di 
Service. . 


Removal 


1. 


Drain the crankcase. Remove the oil level dipstick. 


Remove the oil pan and related parts following the 


procedure ünder Oil Pan Removal. 


Remove the oil pump inlet tube assembly and the 
. oil pump. | | | | 


Replace опе bearing at a time, leaving the other 


. bearings securely fastened. Remove thè- main 


bearing cap to- which new кан: are to be 


‘installed. . 


‘Insert Upper. Main Bearing Insert Remover and. ` 
Replacer TOOL-6331-E or equivalent in the oil 


hole in the crankshaft (Fig. 38). 


` Rotate the crankshaft in the direction of engine 
rotation. to force the bearing out of the block. 


Cleah each cranksháft journal. Inspect the journals 


.. and thrust faces (thrust bearing) for nicks, burrs or 


bearing pickup that would cause premature bearing 
wear. 


If the € main bearing is being.replaced, remove 


and discard the rear oil seal from the bearing cap. 


Remove the block half of the rear oil seal following 


the procedures under Crankshaft Rear Oil Seal 
ed Section 21-01, General Gasoline Engine 
ervice | 


BEARING 


' MAIN.BEARING, CRANKSHAFT 
. INSERT TOOL-6331-E . JOURNAL 


. A10363-1A 


FIG. 38 Removing or Installing Upper Main Bearing 
insert 


Installation 


24. If the rear main bearing i is being replaced, clean the 


rear oil seal groove in the ‘block with a brush and © 
` solvent. 


2. Install the block-half of the rear ой seal following 


the procedures under Crankshaft Rear Oil Seal 
Installation, Section 21-01, еа Gasoline 
. Engine Service. 


3. To install an upper main bearing, place the Шап 


.. end of the bearing over the shaft on the locking 
tang side of the block апа partially install the 
- bearing so that Upper. Main Bearing Insert 

Remover and Replacer TOOL-6331-E or 
equivalent can be inserted іп-іһе oil hole іп the 
crankshaft (Fig. 37). With Upper Main Bearing 
Insert Remover and Replacer TOOL-6331-E or 
equivalent in the hole in the crankshaft, rotate the 
crankshaft in the opposite direction of engine | 
en until the шш. Sedes itself. remove the 
too | 


4. _ Install the bearing cap. 


5. Select fit the bearing for proper clearance following? ` 


the procedures under Fitting Main and Connecting 
Rod Bearings in Section 21-01, General Qasin | 
Engine Service. | 


6. If the bearing is being replaced on journal number 
_ 1,2 or 4, apply a coat of engine oil of the quality 
recommended in the Owners Manual to the 
journal and bearings and install the bearing cap. 
Tighten, the. cap bolts. On .5.0L (302 CID) V-8 
tighten cap bolts to 82-94 М-т (60-70 ft-Ib); on 
5.8L EFI (351 CID) W-V- 8 3 tighten to 129- 142 N:m 

| (95-105. ft-lb). | 


7. Clean the oil Saal groove with a brush and keni 


8. Install the-lower. seal. in the rear main bearing cap. 
=- with. the undercut side of the seal toward the 
FRONT of the engine. Allow the seal to protrude 
approximately 9.53mm (3/8 inch) .above the 
parting surface to mate with the upper seal. when 

the сар. is installed. 


9. Refer to Section 21-01, General Gasoline Engine 
. Service for instructions in applying RTV sealer to 
the rear main bearing сар. · Lubricate the journal 
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11. 


12. 


13. 


with engine oil of the quality recommended in the 
Owner's Manual and install the rear main bearing 
cap. Tighten the cap bolts on 5.0L EFI (302 CID) 
V-8 to 82-94 М-т (60-70 ft-lb); оп 5.8L EFI (351 


CID) W-V-8 to 129-142 М-т (95-105 ft-lb). 


If the thrust bearing cap (No. 3 main bearing) has 


. been removed, install it as follows: ` 


Lubricate the journal with engine oil of the quality 


. recommended in the Owner's Manual and install 
the thrust bearing cap with the bolts finger tight. 


Pry the crankshaft forward against the thrust 


surface of the upper half of the bearing (Fig. 39). | 


Hold the crankshaft cap to the rear. This will align 
the thrust surfaces of both halves of the bearing. 


'Retain the forward pressure on the crankshaft. 
Tighten the cap bolts on 5.0L EFI (302 CID) V-8 to 


82-94 М-т (60-70 ft-lb); оп 5.8L EFI (351 CID) W- 
V-8 to 129-142 N-m (95-105 ft-lb) (Fig. 39). 


Clean the oil pump inlet tube screen. Prime the oil 
pump by filling the inlet opening with oil and 


rotating the pump shaft until oil emerges from the - 


outlet opening. Install ше oll pump and Шы. tube 


. assembly. 


Position the oil pan gaskets on the oil pan. Install 
the oil pan and related parts following the 
procedure under. Oil Pan Installation. Install the oil 


level dipstick. 


Fill the crankcase. Start the engine and check for 
oil pressure. Operate the nas at fast idle and 
check for oil leaks. 


Connecting Rod Bearings | 


The connecting rod bearings are selective fit. Refer 
to Fitting Main and Connecting Rod Bearings in Section 
21-01, General Gasoline Engine Service. 


Removal 


1. 


Drain the crankcase. Remove the oil level dipstick. 


Remove the oil pan and related parts, following the 
procedure under Oil Pan Removal. | 


Remove the oil pump inlet tube assembly and the 


. oil pump. 


Turn the crankshaft until the connecting rod to 
which new bearings are to be fitted is down. 


s» PRY FORWARD 


THRUST 
BEARING 


CRANKSHAFT 
FORWARD 


PRY CRANKSHAFT FORWARD 


FIG. 39 Aligning Thrust Bearing 
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Remove the connecting. rod. cap. Remove the 
bearing inserts from the rod and cap. | 


Installation 


EE 


10. 


` PRY CAP BACKWARD 


gaskets. 


PRY CAP 
BACKWARD 


Be sure the bearing inserts and the bearing bore in 
the connecting rod and cap are clean. Foreign 
material under the inserts will distort the bearing 
and cause a failure. | 


Clean the crankshaft: journal. 


Install the bearing inserts in the connecting rod and 
cap with the tangs fitting in the slots provided. 


Pull the connecting rod assembly down iu. on 
the crankshaft journal. 


Select fit the bearing. Refer to Fitting Main and 
Connecting Rod Bearings in Section 21-01, 
General Gasoline Engine Service. 


After the bearing has been fitted, clean and apply a 
coat of engine oil of.the quality recommended in 
the Owner's Manual.to the journal and bearings. 
Install the connecting rod cap. Tighten the nuts on 
5.0L EFI (302 CID) V-8 to 26-32 N:m (19-24 ft-Ib); 
on 5.8L EFI (351 oD) W- V- 8 to 55-61 N-m (40-45 


ft-lb). 
. Repeat the procedure for the remaining connecting 


rods that require new bearings.. 


Clean the oil pump inlet tube screen. Prime the oil 
pump by filling the inlet opening with oil and 
rotating the pump shaft until oil emerges from the 
outlet opening. Install the oil pump and inlet tube 
assembly. 


Position the oil pan gaskets on the cylinder block. 
Position the oil pan front seal on the cylinder block 
front cover and interlock the seal with the gaskets. | 
Position the oil pan rear seal on the rear main 
bearing cap and interlock the seal with the 
Install the oil pan and related parts- 
following the procedure under Oil Pan Installation. 
Install the oil level dipstick. 


Fill the crankcase with engine oil of the quality and 
quantity recommended in the Owner's Manual. 
Start the engine and. check for oil pressure. 
Operate the engine at fast idle and check for oil 
leaks. 


THRUST . 
BEARING 


‚ CRANKSHAFT 
FORWARD 


THRUST 
BEARING 


A10364-2A 
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Pistons and Connecting Rods 
. Removal | | 


1. 


7. 


8. 


Drain the cooling system. Refer to Section 27-02, 
Cooling System Service. Drain the crankcase. 


' Remove the intake manifold, cylinder heads, oil 
pan and oil pump as outlined. 


Remove any ridges arid/or deposits from the 


upper end of the cylinder bores as follows. 
Turn the crankshaft until the piston to be 


. removed is at the bottom of its travel, then place a 


cloth on the piston head to collect the cuttings. 


Remove the cylinder ridge with a ridge cutter. 


Follow the instructions furnished by the tool 
manufacturers. Never cut into the ring travel 
area in excess of 0.794 mm (1/32 inch) when 
removing ridges. | 


Ensure all connecting rod caps are marked so that 


they can be installed in their original positions. 
- Turn the crankshaft until the connecting rod being 


removed is down. 


Remove the connecting rod nuts and cap. 


Push the connecting rod and piston assembly out 
the top of the cylinder with the handle end of a 
hammer. Avoid damage to the crankshaft 


journal or the cylinder wall when removing the 


piston and rod. 


Remove the bearing inserts ‘from the connecting 


rod and caps. 


Install the cap on the connecting rod from which it - 


was removed. 


Installation 


. 1. 


. If new piston rings are > to be installed, remove the 


cylinder wall glaze. Follow the instructions of the 
tool manufacturer. 


Install rings using a piston ring installation tool of 
' the proper size. 


Oil the piston rings, pistons and cylinder walls with 
recommended quality engine oil. Be sure to install 
the pistons in the same cylinders from which 


` they were fitted. The connecting rod and bearing 
caps are numbered from 1 to 4 in the RH bank and 


from 5 to 8 in the LH bank, beginning at the front of 


the engine. The numbers on the connecting rod 


and bearing cap must be on the same side when 
installed in the cylinder bore. If a connecting rod is 
ever transferred from one block or cylinder to 


another, new bearings should be fitted and the. - 
connecting rod should be numbered to correspond 


with the new cylinder number. 


When installing the piston and connecting 
rod assembly, the largest chamfer at the 
bearing. end of the rod should be positioned 


toward the crank pin thrust face or the 


crankshaft. 


Ensure the ring gaps (oil ring spacer-A, oil ring- -B, vs 
compression ring-C) are properly spaced around 


the circumference of the piston (Fig. 40). - 


Install Piston Ring Compressor D81L-6002-C or 


equivalent on the piston and push the piston in with 


a hammer handle until it is slightly below the top of. 
Be sure to guide the 


the. cylinder (Fig. 41). 
connecting rods to avoid damaging the crankshaft 
journals. 


Install the piston with the indentation . 
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11. 
12. 
13. 


14: 


15. 


16. 


17. 


FIG. 40 Piston Ring Spacing 
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notch in the piston. head toward the front of the 
engine. 


Check the clearance of each bearing. Refer to 
Fiting Main and Connecting Rod Bearings in 
Section 21-01, General Gasoline Engine Service. 


After the bearings have been fitted, apply a light 


coat of recommended TUBIS oll to the journals 


" and bearings. 


Turn the crankshaft T to the bottom of its 
stroke. Push the piston all the way down until the 
connecting rod bearing seats. on the crankshaft 
journal. 


Install the connecting rod cap. Tighten the nuts on 
5.0L EFI (302 CID) V-8 to 26-32 N-m (19-24 ft-lb); 
on 5. 8L EFI (331 CID) W- V- 8 to 55-61 N: m (40- -45 
ft-Ib).. - 


After the piston. and Bonnie rod. assemblies 
have been installed, check the side clearance 
between the Ропа rods on. each shaft ouma, 


(Fig. 42). 


Disassemble, clean, and assemble the ой pump. 
Clean the oil pump inlet tube screen and the oil 
pan and block gasket surfaces. 


Prime the oil pump by filling the inlet port with 
engine oil of the quality recommended in the 
Owner's Manual and rotating the pump shaft to 
distribute the oil within the housing. Install the oil 
pump and the oil pan following the procedures ! 
under Oil Pan Installation. . 


Install the cylinder heads following the steps under 
Cylinder Head Installation. 


Install the intake manifold following: the steps 
under Intake Manifold. Installation. 


Fill and bleed the cooling system. Refer to Section 
27-02, Cooling System Service. Fill the crankcase 
with the proper quality and quantity of engine ой: as 
recommended in. the Owner's Manual. 


Start the engine, then check and adjust the ignition 
timing. Connect the сЕ vacuum hoses to: 
the distributor. 


Operate the engine at fast idle and check for ой 
_ and coolant leaks. Operate the engine until engine 
temperatures have stabilized, 


then adjust the 


OIL RING SPACER 


OILRING ` 


OILRING  . 
SEGMENT 


SEGMENT ` 
KEX 


PIN BORE ` 


(с) Piston € 
COMPRESSION RING | COMPRESSION RING 
FRONT ғ. ac 
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PISTON RING 
COMPRESSOR | 
D81L-6002-C 


TO FRONT OF ENGINE ` ` 
ES 


NOTCH TO FRONT 


OF ENGINE ` 


FIG. 42 Checking Connecting Rod Side Clearance 


18. 


engine idle speed and ‘idle fuel mixture to 


specifications on engine decal. 


install. the air cleaner and intake duct assembly, 
including the crankcase ЕИ hose. 


Crankshaft 


The crankshaft and PE parts are shown in (Fig. 
43). 


Чапёуа 


21. 


With the engine removed from the vehicle аһа 


placed in a work stand, disconnect the spark plug 


` wires at the spark plugs and remove the wires and 


bracket assembly from the attaching stud on the 
valve rocker arm covers using Spark Plug Wire 
Remover T74P-6666-A or equivalent (Fig. 17). 
Disconnect the coil to distributor high-tension lead 


at the coil. Remove the distributor сар and spark 
: plug wires as an assembly. Remove the spark 
plugs to allow easy. rotation ofthe crankshaft. 


Remove the oil filter. Slide the water pump bypass 


hose clamp toward the water pump. Remove the 
| alternator and mounting brackets. "d | 


€» 


` Y 
` 
. 
. . 
` 


Remove the crankshaft pulley from the КОНЕЙ 
vibration damper. Remove the capscrew and | 
-washer from the end of the crankshaft. Install the 
puller using Crankshaft Damper Remover T58P- . 


6316-D or equivalent on the crankshaft vibration . | 


damper (Figs. 24 or 44) and remove the damper. 
Remove the cylinder front cover and water рр 


‚ as an assembly. 


Check the timing chain deflection. Refer to Section 
21-01, General .Gasoline Engine Service. Then, 
remove the timing.chain and sprockets by following | 
procedure under Oylinder Front Cover and Timing 
Chain Removal. 


-Invert the engine on the work stand. Remove the 
.clutch pressure plate and disc (manual-shift 
" transmission). Remove the flywheel and engine 


. rear cover plate. Remove the oil pan and gasket 


Remove the oil pump. 


Ensure all. bearing caps (main and connécting 
rod) are marked so that they can be installed in 


' their original locations. Turn the crankshaft until 


‘et the connecting rod from which the сар is: being. 


о о 


removed is down, and remove the bearing сар. 
Push the connecting rod and piston assembly up 
into the cylinder. Repeat this procedure until all the 


. connecting rod bearing caps аге removed.. 


Remove the main bearing. caps. 
- Carefully lift the crarikshaft out of the block so that 


. the thrust bearing surfaces. are ‘not damaged. 


Handle the crankshaft with care to avoid 
possible fracture or samags: to the sneg 
surfaces. | 


To refinish TE and. des "minor. 
imperfections, refer. to Section 2i -01, . General 
Gasoline Engine. Service. т | Ж 


| Installation 


Remove rear йг ой seal from the block ánd 


- rear mairi bearing сар. : 


Remove the main bearing inserts from i the block 


2 and bearing сар. . 


Remove the connecting rod bearing inserts from 


| ihe connecting rods and ‘caps. 
‘If the crankshaft main bearing journals have. been | 


refinished to a definite undersize, install the correct 
undersize bearings: Be sure the bearing inserts - 


and bearing bores are clean. Foreign material | 
under the inserts will distort the сш апа cause: 
. & failure. : 


. Place the upper main n beating inserts in sion in 


bores with the tang fitting in the slot provided. 


| In&tall the lower main bearing inserts in the bearing 


caps. 


* wu "^ 


Clean. the rear journal : өй ‘Seal groove and the ` 
. mating surfaces of the block and rear main bearing ` 
сар with Ford Spot Remover B7A-19521-A or | 


equivalent. Refer іо Section. 21-01, General 


Gasoline Engine Service for seal replacement. - 


Carefully: lower the crankshaft into place. Ве.” 


careful noi to damage the bearing surfaces. 


Check the clearance of each main bearing. Refer | 
to Fitting Main arid Connecting Rod Bearings in 


Section 21 -01, General Gasoline Engine Service. 
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^ UPPER MAIN Ç 
BEARING x 


CRANKSHAFT . ^ 
6303 . 


|. DAMPER- - 
6316 OR 6A329 


` PULLEY 


2 CRANKSHAFT 
SPROCKET | 


WASHER 
6378 


FIG. 43 Crankshaft arid Related Parts 


TOOL-T58P-6316-D 
.  , CRANKSHAFT | 
DAMPER REMOVER 


p DA 


| 6/8 INCH 
‚ ` JACKSCREW-: 


777  A10384-1A 


FIG. 44 Crankshaft Mb ato tee Removal—. 
À E- 150=—Е- 350 


10. After’ the. bearings - have Been fitted, eter ‘to 
Section. 21-01 for special instructions іп applying 
RTV Sealer D6AZ-19562-B or РЯШУа 1 to the 

Tear main Ша р, | cur 

Td Apply є engine oil of the РИ (saran dai in a the 
^ Owner's Manual їо the journals and bearings. - 


.. 12. Install all the bearing caps, except the- thrust 

< bearing cap (No. 3 bearing). Be sure that the 
. main bearing caps are installed in their original 
locations. Tighten the bearing cap bolts on. 5.0L 


.EFI (302 СІП): V-8 to 82-94, М-т (60-70 ft- 1b) on 


5.01. EFI. (302.CID) У-8- апа 5.8L EFI (351 CID).W-V-8 Engines 


13. 


14. 
^ surface of the upper half of the bearing (Fig. 38). 


15. 


16. 


17. 
|. 18. 


19. 


20. 
21. 


22. 


.21-21-31 


‚ ‚ситен PILOT, 


CRANKSHAFT 
REAR OIL SEAL 


5.8L EFI (351 CID) W- y- 8 to 129- 142 Nem (95- -105 
- ft-lb). 


Install the rust bearing ‹ cap. with the bolts finger- 
tight. 


Pry the crankshaft forward. against. the thrust 


Hold the crankshaft forward and pry the thrust 
bearing cap to the rear. This will align the thrust 
surfaces of both halves .of the bearing. 


Retain the forward pressure on the crankshaft, 
Tighten the cap bolts on 5.0L EFI (302 СІП) V-8 to 


‚82-94 N-m (60-70 ft-lb); оп 5.8L EFI (351 CID) W- 
.V-8 to 129-142 N:m (95-105 ft-lb). ж 


Force the crankshaft toward the rear of the engine. | 


Check the crankshaft end play. Refer to Section 
21-01, General Gasoline Engine Service. 


Install new bearing inserts in the connecting rods 
and. caps. Check the clearance of each bearing. 
Refer to Fitting Main and Connecting Rod Bearings: 
in Section .21-01, General Qa ins I Engine 


. Service. 


After the connecting rod bearings have been fitted, 
apply a light-coat of recommended quality’ engine 


oil to the journals and bearings. = - 


Turn the crankshaft throw to the bottom of its .. 


stroke. Push the piston all the way down until the 
гоа bearing seats оп the crankshaft journal. 


Install the connecting rod cap. Tighten the nuts on : 


- 5.0L- EFI (302 CID) V-8 to. 26-32 №:т (19-24 ft-lb); 


| 0n;5.8L EFI (351 CID) W-V-8 to 55-61 №: т (40- 45 


23. 


ft-lb). 


After the piston, and connecting rod dssemiblios 
have been installed, check the side clearance 
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24. 


25. 


26. ` 


28. 


29. 


" between the РИ 28 rods on each connecting 
. rod crankshaft journal (Fig. 42). Refer to — 


Specifications. | 
Install the timing chain and sprockets, cylinder 


front cover and crankshaft pulley and adapter : 


following Cylinder Front Cover and Timing Chain 
Installation procedure. | 


Coat the threads of the flywheel. attaching bolts 
with oil-resistant Threadlock and Sealer. EOAZ- 
19554-A or equivalent. Position the flywheel on the 


crankshaft flange. Install and tighten Ing bolts to 


102-115 N*m (75-85 ft-lb). 
Ona flywheel for manual-shift transmission, use 


. Clutch Housing Alignment Tool T75L-6392-A or | 
equivalent to locate the clutch disc. Install the .. 
pressure plate. Tighten the attaching POS to: 102- | 


115 N:m (75-85 ft-lb). 


Clean the oil pan, oil pump and oil pump screen. 
Prime the oil pump by filling the inlet port with 


engine oil and rotating the pump shaft to distribute 


oil within the housing. Install the oil pump and oil - 


pan by following the procedures under Oil Pan and 


. Oil Pump Installation. 
27. 


Install the oil filter, fuel pump Ends connect the fuel 
lines. . Install the alternator, shield and mounting 
bracket. | 


Install the spark plugs, distribuito cap and spark 


. plug wires. Connect the spark "m wires and ML 


tension lead. 
Install the engine. in the vehicle.. 


Camshaft Bearings 


' Camshaft bearings are available. prefinished to size 


for standard апа 0.38mm (0.015 inch) undersize journal 


diameters. The bearings are not шығы Tem | 


one bore to another. | 


Removal е 


1. 


Remove the camekan flywheel and crankshaft as 


. outlined. Push the piens to an top o the 
. cylinders. | 


. Select the proper size apando: cóllet End backup . 


nut and assemble on the expanding mandrel 


.. Camshaft Bearing Set T65L-6250-A or equivalent 


, PULLER SCREW 


` THRUST ` 
. BEARING .^,.- 


DETAIL 8 


PULLING NUT - ` ` 


Cc abi ШШ 


DETAIL 5 


FIG. 45 Camshaft Bearing Replacement ` 


(Fig. 45). With the expanding collet "— 
install the collet assembly in the camshaft bearing, 
and. tighten the backup nut on: the expanding 
maridrel until the collet fits the camshaft bearing. 


3. Assemble the puller screw and extension (if 
. necessary) and install on the expanding mandrel. 

. Wrap a cloth around the threads of. the puller. 
screw to protect the front bearing or journal. 
Tighten the pulling nut against the thrust bearing 
and pulling plate to remove the camshaft bearing. 
Be sure to hold a wrench on the end of the puller 
Screw to prevent it from turning. — 


4. Repeat the procedure for each bearing. To remove 
the front bearing, install the puller screw from the 
rear of the. cylinder block. | 


Installation - - 


1. Position the new bearings at the bearing bores with 
.. the oil holes aligned and press them in place with 
the Camshaft Bearing Set T65L-6250-A or 
. equivalent (Fig. 45). Be sure to center the pulling 
plate and puller screw to avoid damage to the 
bearing. Failure to use the correct expanding collet 
can. cause severe bearing damage. Ensure the 
front. bearing is installed 0.127-0.508тіті (0.005-  . 
0.020 inches) below the front face of the, cylinder . 
block .(Fig. 46). 


2. : Install a new rear bearing bore plug. | 


3. Install the camshaft, crankshaft, flywheel and 
' related parts as outlined. Do not check connecting 
тоа and main bearing clearances as а part of 

Camshaft Bearing pan. Install the engine 
in the vehicle. 


Oil Filter ` | | 2 | 

The ой filter assembly is shown in Fig. 47. 
Removal / Va É 
1: Position a drip pan under the ой filter. 


2: Unscrew the filter from the adapter fitting using an 
oil filter wrench D79L-6731-A or B or Sueton 
and clean the adapter fitting. 


‚Оп E-150—E-350 equipped with power steering, 
ensure the wheels are fully to the right before 
removing the filter.. inen unscrew the filter from ` 


EXPANDING . DETAIL 1,2 OR3 


MANDREL EXPANDING COLLET 


DETAIL 1,2 OR 3 
BACK: UP NUT 


: | „ Так M CAMSHAFT BEARING SET 
DETAIL 4 | E D T TOOL-T65L-6250-A . 
| PULLER SCREW 


PULLING PLATE |. EXTENSION Ë CAMSHAT T PEARING 


A9045-2A 
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INSTALL FRONT BEARING TO SPECIFIED . 
. DIMENSION BELOW FRONT FACE OF BLOCK . 


| 2 A10385-1A | 


FIG. 46 Camshaft Front Bearing Replacement. 


the adapter fitting, turn it horizontal and: let the 


excess oil drain off. Slide the ой filter toward the 
rear of the vehicle and remove (Fig: 47). Some 
effort may be required to slide the oil filter between 


the engine crossmember ane Power: steering . 


hoses. 


Installation 
1. - Coat the gasket о оп а new filter with. commended 


' ° quality. engine oil. Place the new filter in рото on . 


the adapter fitting. 


Оп Е-150--Е-350 ашарга with power. steering, 
make sure that the wheels are turned fully to the 
right, then slide the oil filter forward between’ the 
сгоѕѕтетбег and power steering hoses to 
position it on the adapter fitting. 


2. Hand tighten. the filter until the. gasket makes 
. contact and then advance it one-half turn. 


| з 3. Сһеск the ой level: and fill the crankcase: with | 


. engine oil of. the quality: recommended" in. the 
Owner's Manual. as necessary. 


* edd " Operate the engine: at fást idle and check for oil 


leaks. If oil.leaks are evident, perform the 


necessary repairs to correct the. leakage. ; | | 
E. Ж 22-4. Place the plunger spring, and ег the plunger 


| the drip. рап. | 
‘DISASSEMBLY AND ASSEMBLY 


When installing nuts or bolts that must be tightened. 


(refer to specifications), oil the threads with lightweight 
engine oil. Do not oil threads that require oil- 
| resistant or water-resistant sealer. 


Refer to Section: 21 -01, General Gasoline Engine ` 


| Service for the cleaning and s on procedures. 


Tappet 


The internal parts of each. hydraulic tappet 
assembly аге matched sets. Do not mix the parts. 


Keep the клен. intact until теу аге to Бе 
сіеапеа. | 


Tappets should lusus be tested after assembly. 
Refer to Section 21 -01, 
Ѕегмісе. 
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General’ Gasoline Engine ` 
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. FILTER 
`* ELEMENT 


- ADAPTER `` 
FITTING ` 
6890 


A10386-1A .. > 


. FIG. 47 Ой Filter кн pe 


Disassembly 


Disassemble and assemble each tappet separately. 
Keep the-tappet assemblies in proper sequence so that 


| they can be installed in their. original bores. 


1. Grasp the lock. ring with needlenose- pliers to 
^". release it from.the' groove. It may be necessary to 
depress the plunger. to fully release: the lock: ring. 


2. Remove the push rod cup, metering valve (disc), | 
. plunger and spring (Fig. 48). ` - 


| 9.5 Carefully remove the plunger: spring, ‘the check 


valve retainer and, the check valve Spring and 
valve from the plunger. MM 


| Assembly .- 


Таррей assembly is shown in Fig. 48. 


1.; Place the plunger upside down ona clean work 
bench. | 


22. Place’ the check valve (disc. ог ball chee: in 


position over the oil. hole on the bottom of the 
. plunger: Set the check. valve spring on Ор of the ` 
check. valve (disc or ball check). . 


3." Position the check valve: retainer over the check ` 
valve and spring and push the retainer down into- ` 
place on the plunger. 


(open end up) into the tappet body. 


5. Position the metering valve (disc) іп the hunger 
and then place the push rod cup in the plunger. 


6. Depress the plunger, and position the closed end 
of the lock ring in the groove of the tappet body. 
. With the plunger still depressed, position the open 
: ends of the lock ring in the groove. Release the 
. plunger, and then depress it again to fully seat the. 
. lock ring. | 


7. Use the tappet igakdown tester to fil the tappets 


with test fluid. Refer to Section 21-01, General 
Gasoline Engine Service. 


5 Cylinder Heads 


Disassembly ` 


127 Remove the exhaust manifolds and the spark 
„Plugs. . А | 
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. . PUSH ROD CUP T | HE 
| ВЕТА!МЕВ 2 LOCKS - 
6514 NS | =S 6518: . 


METERING. 
. VALVE DISC 


SLEEVE |... 


‘CHECK VALVE . ~ 
23 97 6517 ' 


PLUNGER _, | 
SPRING Ж | 

| SPRING 

6513 


. CHECK VALVE 
SPRING 


. CHECK VALVE 
` RETAINER 


` A10369-1A 


2. EXHAUST 
— VALVE 
"6505: 


VALVE SPRING 
COMPRESSOR 
T70P-6049-A 


| A10387-1C.- 


FIG. 50 Valve Assembly . 


the underside of the spring retainer with dividers 
(Fig. 51). Check the dividers against a scale. If the ` 
assembled height is greater: than specifications, ` 
install the necessary 0.762mm (0.030-inch) thick ` 
1 spacer(s) between the cylinder head spring pad  . 
‚апа the. valve spring to bring the assembled height `: 
to the recommended height. — . ~ 


. Do not install the spacers unless necessary. 
... Use of spacers in excess. of recommendations | 
| | | ЖИ . >. Will result in overstressing the valve springs. : 
2. Clean the carbon out of the cylinder head .° and overloading the camshaft lobes which ` 


combustion chambers before removing the valves. could lead to spring breakage and worn 
3. Compress the valve spring using Valve Spring ^ аны аны ME a erem E. 
Compressor T70P-6049-A or equivalent (Fig. 48). 4. Install the exhaust manifolds and the spark plugs. . 
Remove the spring retainer locks and release the кота a a I g P X CE DUE P 
spring. . ^"... a MEN Ой Pump | 
4. Remove the sleeve, spring retainer, spring, guide Disassembly . .: ns | mM 
' mounted stem seal and valve. Discard the valve | : "OE QUNM NET 
stem seals. Identify all valve parts (Fig. 50). 1. Remove the oil inlet tube from the oil pump. and 
" 4 | {ы жамай ae. _remove the gaskets. п ы 
5. Clean, inspect and repair the cylinder head as Da a Oe E NOU 
required, or transfer all usable parts to a new 2. Remove the cover attaching bolts; then ‘remove | 
cylinder head.  . | "M Ғы ` ` the cover. Remove the inner. rotor. and: shaft . 
| “М0” b | . . assembly. Then remove the outer race. > ` ` 
3. Оа small hole and insert a self-threading sheet ` 
metal screw of the proper diameter. into-the oil . 
pressure relief valve chamber cap and pull the cap 
out of. the chamber. Remove the: spring. and 
plunger. ` ` E ge eS Я 


FIG. 49 Compressing Valve Spring On Bench 


Assembly 


1. Install each valve in the port from which it was 
removed or to which it was fitted. Install a new 
stem seal on thé intake valve guide and exhaust 

` valve guide (Fig. 18). B Au m 

2. Install the valve spring over the valve, and then, ^ ^ 
install the spring retainer апа sleeve: Compress Assembly | | : DE 2 
the spring using Valve Spring Compressor T70P- ^ ^ The oil pump. assembly is shown in Fig. :52. · 
6049-A or equivalent (Fig. 49) and install the x P: k: uË | 2 - NE 

. retainer locks (Fig. 50). " mus 1. Clean, inspect and oil all parts thoroughly... 

3. . Measure the assembled height of the valve spring ^ 2. Install the oil pressure relief valve plunger; Spring -> 

from the surface of the cylinder head:spring.pad to - апаа new cap: . >. ЕТЕ 
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UNDERSIDE OF 
SPRING RETAINER: 


SURFACE OF 
SPRING PAD ` 


FIG. ‘$1 Checking Valve Spring Assembled Height 


3. 


“Install the outer race and the inner: rotor and shaft | 


assembly. Be sure the dimple (identification 
mark) on the outer race is facing the same side 
as the identification mark on the rotor. NOTE: 


The entire oil pump is serviced as an assembly. | 
. Install the cover and tighten: the cover attaching · 


^1 . bolts to 30-43 N-m (22-32 ft-lb). 


Y 


Pistons and копле Rods. 


Disassembly 
1. -Remove ‘the, bearing inserts from the connecting | 
rod апа сар. | 
. Mark; the pistons to ensure гавалы with the 
. same rod and installation.in the same cylinders 
from .which they were removed. : | 
de^ Using an-arbor press and the-Piston Pin’ Rerhover/ 
. -Replacer T68P-6135-A or equivalent (Fig. 53) 
- - press the piston pin from the piston’ and 
"connecting rod. Remove the piston rings if they are . 
| ^ to be replaced. 
| Assembly 


The piston, connecting rod and Télatod. parts are. 
shown in Fig. 54. Check the fit of a new piston in the - 


- cylinder bore before assembling the p ane ‘PSION 
pin to the connecting rod. 


- The: piston' ріп bore: of a sonnectng rod and the 


diameter of the piston pin must be within specifications. 


ie 


"Apply a.light coat.of recommended quality. engine | 
oil SF to-all parts: Assemble the piston to the - 
connecting rod with the indentation in. the . 


| „Piston positioned as shown in Fig. 55. 


Оп” replacement connecting rods, install the 


large-chamfered side. of the connecting rod . 


hod bearing bore toward. the crankshaft cheek; facing 


toward front of engine on the RH bank rods, and 


facing toward rear of engine on LH bank rods. | 
Start the piston pin in the piston and connecting | 


rod (this may require a very light tap with à mallet). 
Using an arbor press and Piston Pin. Remover/ 


 Replacer ‘T68P-6135-A’ or equivalent, press the 
: piston pin through the piston and connecting rod - 


until the pin is centered in the piston (Fig. 53). 
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© ` вот. 
OIL RELIEF VALVE TIGHTEN TO 


BOLT . : ASSEMBLY 30-43 N-rn 
TIGHTEN TO ` 222222 (22-32 FT-LB) 
14-20 М-т | N— | 
(10-15 FT-LB) _ "^. BODY 
NUR. . ASSEMBLY 


' GASKET 
- 6626 


IDENTIFICATION 


ROTOR AND SHAFT 
ASSEMBLY 4. 
6608 


INLET TUBE 
ASSEMBLY ` 
6622 ` 


: TIGHTEN ТО, | | 
5422-14-20 Nem IDENTIFICATION 
(10-15 FT-LB) (MARK | 


A2535:1E | 
FIG. 52 oil Pump—Disassembled . 


3. Check the end gap of all piston rings. Refer to 
Section 21-01, General Gasoline Engine Service. It 

. must .be within ` specifications. Follow the . 
instructions contained on the piston ring package 

and install the piston rings using a piston ring . 
| installation tool of the proper size. | | 


24. Check the ring side clearance of the compression. 


rings with a feeler gauge inserted between the ring 
and its lower land. Refer to Section 21-01, General 
. Gasoline Engine Service. The gauge should slide 
.* . freely around the entire ring circumference without 
- binding. Any wear that occurs will form a step at 
. the inner portion of the lower.land. If the lower 
.: lands have high Чер the pen should be 
29%. replaced. й 


5. Ensure the ere inserts and the pearing bore in · 
. the connecting rod and cap are clean. Foreign . 
. - material under the inserts will distort the bearing 
` and cause a failure. Install the bearing inserts in 
_ the connecting rod and cap wit the tangs fitting in 
the slots provided. 


Cylinder Block Assembly—(6009) 


| Disassembly ' 
42 Mount.the old engine in a work stand and remove 


all parts not furnished with the new cylinder block 
assembly following Engine Components Removal ` 
and Installation procedures. | ' 


2... Remove. the old eying! block assembly from the | 
-= work stand. . 


ond 


: Clean. the: gasket and seal iaces of all 
- serviceable parts ‘and assemblies. Е 
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PRESS ` 
RAM 


РІМ 
_ PUSHER 


cm Lay = PISTON 
— 


_ RECEIVING | 
TUBE . 


INSERT TAPERED PILOT | 
IN PISTON PIN FOR 2. 
PIN REMOVAL 


' MAKE CERTAIN 


PISTON FLOATS. 


REVERSIBLE DURING INSTALLATION 


INSERT THIS END 
IN PISTON HOLE 
FOR INSTALLATION 


LOCATOR. 


T68P-6135-A 


FIG. 53 Removing. or Installing Piston Pin 


2. Position the new Cy ger block assembly in a work 
.. stand. 


3. Transfer all serviceable parts removed from the old 
| cylinder block .assembly following Engine 
Боры Removal and: Installation 1 prOeRCUrGS: 


4. Check all- -assembly GIA Sea following 


Specifications listed at the end of this SENON; and 
correct as necessary. | 


Каж Block--(6010) { 


Before replacing a cylinder block, determine if it is 
repairable. If so, make the necessary repairs. Refer to 
Section 21-01, General Gasoline Engine РЕ 


OPERATION 


INSTALLATION 


Disassembly 


1. 


Completely disassemble the old engine following 


Engine Components remove, and Installation 
procedures. ` 


2. Remember to ridge-ream the exinde: bores before. 
|) removing piston assemblies. ) 
Assembly 
1. Clean the gasket and seal surfaces of all 
. serviceable parts and assemblies. ` 
22. Position the new cylinder block in a work stand. 
3. Transfer all serviceable parts removed from the old 
cylinder block following Engine Components 
Removal and Installation procedures. | | 
.4. Check all assembly clearances. Refer to 


Specifications and correct as necessary. 
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RIGHT BANK. Е : LEFT BANK 


(UPPER 0. ul. LOWER. P 
COMPRESSION — NUR COMPRESSION 
1 RING: e E . RING 


ma 
” Ж 


OIL RING 
ASSEMBLY 
(6148 ` | id 
; FRONT OF "E 
ENGINE ^ 


+ PISTON. 
27 PIN-6135 


CONNECTING 
ROD 


A6572-18 


47 As s 
BEARING Í 
INSERTS 
CAP 52 
| | А10370-1А Ж ' i 
^. FIG. 54 Piston, Connecting Rod and Related Parts . | б 2 ел TX, "i 
Н й E & = ` : 
d : : bus Euge. Ёё 
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SPECIFICATIONS 
. GENERAL SPECIFICATIONS 


_ | 5.0L (302 CID) EFI V-8 
5.8L (351 CID) EFI W-V-8 


CYLINDER HEAD 


Valve Seat 
Runout TIR 


Valve Guide " | 
Bore Valve Seat 
Diameter _ Width(D 


Front to Rear. 


RT FE-FE-FE-FE - 
LT E-I-E-l-E-FE-l 


5.0L (302 CID) EFI V-8 


Maximum 
3433- | .060- 
3443 .080 
(Маме seat angle — 45°. 


[Exhaust 
.3443 .080 
Q)Gasket surface finish — RMS 60-150. 


(Compression pressure (PSI) of the lowest cylinder must be at least 75-1/2 of the highest to be within specification. 


» £003 in any 6 in. | 
.006 overall 


VALVE ROCKER ARM SHAFT, PUSH RODS AND TAPPETS 

ix | | Valve Tappet or Lifter | | 

: Rocker Arm Push Rod ppe 

Lift Ratio to 1 үте мы Standard | | 

: | Diameter Leakdown Rate | Allowable |. 
10 to 50 seconds | a~ | 

for 1/16 travel 071-.193 
for 1/16 travel 098-198 \ Je 173 


Desired 
M Service limit .005. | | in 
@Time required for plunger to leakdown .0625 in. under load of 50 Ibs. using leakdown fluid in tappet. ` 


VALVE SPRINGS 


.. Valve Spring Valve Spring Valve Spring 
Compression Pressure | Out of 
. (lbs) © Specified height i i ; Square | ` 


Ar Б [ make © [intake | аға | 
74-82 @ 1.78 76-84 @ 1. БЕН кн | 

5.0L (302 СЇР) EFI V-8 196212 @ 136 | 190210 Q 1. 1-43/64—1-45.64 | 1-37/64—1-39/64 | 5/64 (078) 
74-82 @ 1.78 FE pev (БТ ; 

5.8L (351 CID) EFI W-V-8 | 190-210 @ 1.20 1-49/64—1-51/64 | 1-37/64—1-39/64 | 5/64 (078) | 


(Service limit — 10% loss pressure. | 


. , ç 


| Valve Stem to Guide Clearance( Valve Head Diameter@) Valve Face Runout 
[— mue | оша Maximum | 
| 439-1. 
O 0010-0027 . 00150032 | 19901694 a 
5.8L (351 CID) EFI W-V-8 | m | 1.770-1.794 
@ Valve face angle — 44°. | | E CA4957-2H 
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VALVES (Continued) 


[ mme | Pas | е | кмш | ае | chau 
5.8L (351 CID) ЕР! W-V-8 


.3416-.3423 3411-3418 3566-.3573 3716-3723 3711-3718 
CAMSHAFT 


| | Camshaft Journal to `. 


5.0L (302 CID) EFI V-8 


5.8L (351 CID) EFIW-V-8 | 2780 | 989) 00-07. 
(Maximum allowable lift loss — .005. ·. `` | . | | | 
@Service limit — .006 maximum. 


| Camshaft Journal Camshaft Bearing 
. . Diameter — Standard® . . | . Inside Diameter | 


CAMSHAFT DRIVE 


@®Camshaft journal runout — .005 TIR maximum. | M 
@ Distance in inches that front edge of the bearing is installed below the front face of the cylinder block. 


CYLINDER BLOCK | 


Cylinder Bore | Main Bearing | ОБИЧ Bore | _ Head Gasket ^| Head Gasket 
| Diameter® Diameter@ Diameter Surface Flatness | Surface Finish 
: ' 003 in any 6 in. RMS 
5.0L (302 CID) EFI V-8 | 4.0004-4.0052 (| 244224420 , 44525-45441 E 
5.8L (351. CID) EFI h | | FM 003 іп any 6 in. ~ RMS 
4.0000-4.0048 3.1922-3.1930 5155-5170 ee 8752-8767 |, 


@Maximum out-of-round — .0015, Service limit — .005, Maximum taper service limit — .010, Cylinder bore surface finish — RMS 18-38, Bore tapes service 
limit — 010. - | | 2 2 s | Ro 
@ Crankshaft to rear face of block runout. TIR maximum .005. 


+ 


CRANKSHAFT AND FLYWHEEL ae < Ж i | 


Веап Main Bearing | Main Bearing Main and Main Bearing | 
sagt ng 22. Thrust Face Journal Taper | Thrust Bearing | Rod Bearing Thrust Face 
Diameter® |ТА Maximum | та пол Maximum Per | Journal Length | Journal Finish Finish -. 
| TIR Maximum . Inch | RMS Maximum | RMS Maximum 


5.0L (302 CID) EFI mE 2 25 Front— | 


= ут] 


(Maximum out-of-round — .0006. | i | | | 
@Service limit — .005. | . ` CA4958-2G 
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CRANKSHAFT AND FLYWHEEL (Continued) 


Engine Connecting Rod _. A ley Crankshaft Free ^. n a 
| Assembled ` Joumal Diameter i) UM а EndPlayQ  . Recipes 
x 
5.8L (351 CID)EFIW-V-8 | _ 231092311! — | — ов 


(Maximum out-of-round — .0006. 


@Service limit — .012. 
CRANKSHAFT BEARINGS 
Connecting Rod Bearing To Crankshaft . Main Bearing to Crankshaft 
Clearance Selective Fit Clearance Selective Fit 
| Bearing Wall | Bearing Wall 

Desired Allowable Thickness Std.) Desired . Allowable ` | Thickness Std. 
5.0L (302 CID) EFIV-8 · | 0008-0015 .0007-.0024 0572-.0577 Ф | @ | @ | 
5.8L (351 CID) EFI W-V-8 .0008-.0015 .0008-.0025 .0572-.0577 .0008-.0015 .0008-.0026 .0957-.0960 


(For .002 undersize add .001 to standard wall thickness. | 


. @#1 Bearing — .0001-.0015. All others — .0005-.0015. 
@#1 Bearing — .0001-.0020. All others — .0005-.0024. | 
(441 Upper only .0961 — .0966. АІ others .0957-.0962. 
-CONNECTING ROD 


or Bushi | D. 
= Ë | did | did 
| 08855095 | оз | o | 
595550575 | оз | 02 | 


(Connecting rod bearing bore maximum out-of-round — .0004 : 


@ Pin bushing and crankshaft bore must be parallel and in same vertical plane with specified total difference when measured at the ends of an 8-inch long 
bar, 4 inches on each side of rod centerline. i; | 


@Service limit — .023 
PISTON 
Ring Groove Width 
Diameter® Piston Pin Compression 
| Bore 
` Diameter Bottom | Ob | 

5.0L (302 CID) EFI V-8 3.9991-3.9985 3.999-4.000 4.0008-4.0014 .0013-.0030 | .9123-.9126 |.060-.061 |.060-.061 |.587-.1587 

5.8L (351 CID) EFI W-V-8 3.9978-3.9984 3.9990-3.9996 4.0002-4.0008 .0018-.0026 | .9124-.9127 |.080-.081 | .080-.081 | .188-.189 
(Measured at the piston pin bore centerline at 90° to the pin. | 
PISTON PIN 


Diameter | To Piston Pin | To Connecting Rod 
Engine 001 Oversize Bore Clearance?) | Bushing Clearance 


5.0L (302 CID) EFI V-8 3.010-3.040 9119-9124 9130-9133 9140-9143 .0002-.0004 Interference Fit 
5.8L (351 CID) EFI W-V-8 | 3.010-3.040 9119-9124 9130-9133 9140-9143 0003-0005 Interference .Ей 


@Selective fit. CA4959-2G 
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PISTON RINGS 


Compression | Compression | Compression 


5.0L. (302 CID) EFI V-8 : | e | : 2: _010-.020 010-020 | .015-.055 


e 
, 
[ 
1 


@Service limit — 002 maximum increase in clearance. 
@Steel гай. | 157% 


OIL PUMP AND OIL CAPACITY ` 


| 
i . | Pressure Lbs. @ 
Engine Specified Length | 


5.0L (302 CID) 
ЕГІ V-8 10.6-12.2 @ 1.74 .0015-.0030 


5.8L (351 CID) EN | 
EFI У-8 18.2-20.2 @ 249 | .0015-0030 


| Volume Flow — Minimum _ 
Sal (51 CD) ER WV 60-80 


` On the engine with temperature normalized and at normal curb idle speed, in neutral. = 
@The inside diameter of the smallest passage in the test flow circuit must not be less than .220. mE CA4960-2G 
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5.0L ЕГІ (302 CID) V-8 and 5.8L EFI (351 CID) W-V:8 Engines .. | 


TORQUE LIMITS — 5.0L (302 CID) EFI V-8 — 5.8L (351 CID) EFI W-V-8 


21-21-42 ` 


NOTE: All values in Nem (ft-Ibs), unless otherwise noted. Oil threads with engine oil unless the threads require oil or water-resistant sealer. The standard 
torque limits listed below are applicable for ай functions not listed іп the special torque chart. — кы ы СР” 20 | 


1/4-20 


` | Oil-Pan Drain Plug | 


1 Pulley to Damper Bolt | 


sew | sez | sete | 3624 | mer | тєш | з | e _ 
. 8-12 (6-9): | 17-24 (12-18) | 19-27 (14-20). | 30-43 (22-32) | 37-51 (27-38) | 61-77 (45-57) | 55-81-(40-60) | 75-81 (55-60) | 116-162 (85-120) 


в 
7-11 (5-8) | 17-24 (12-18) | 30-44 (22-33) | 34-47 (25-35) | 


item 


| Camshaft Sprocket — Gear to Camshaft 
Camshaft Thrust Plate to Cylinder Block 


| Connecting Rod Nut — 5.0L (302 CID) V-8 ` š 
| ` — 5.81 (351 CID) W-V-8 ' 
Cylinder Front Cover ае — (12:18) 
Cylinder Head Botts | 
Damper to Crankshaft Асса: 7 (70-90) 
EGR Valve to Carburetor Spacer or Intake Manifold | (12-18) | 
.. | Fuel Pump to Cylinder Block of Front Cover ` | 26956 . | (19-27) 
[Flywheel to Crankshaft oo 10215 | (588 _ 
Main Bearing Cap Bolts — 5.0L (302 CID) V-8 `. 82-94 | (60 |. 
| _ . — 5.8L (351 СІП) W-V-8 | 129-142 (95-105) 
. | Manifold to Cylinder Head — Intake | | | (03-25) 
| Manifold to Cylinder Head — Exhaust — — ‚. (18-24) 
Intake Manifold Vacuum Fittings — Aluminum 8-13 ( 6-10) 
|. — Cast Iron 223257 (23-28) 
Intake Manifold Pipe Fittings — Aluminum ` ` | 17-24 (12-18) 
a | . — Cast Iron 


Distributor Clamp Down | __ (1729) 
Ой Filter Insert to Cylinder Block/Adaptor .— | 


T. | | . : . 1/2 tum after gasket contacts. 
Oil Filter to Adaptor or Cylinder Block | . . sealing surface — oiled gasket 


Oil Inlet Tube Pump "m | | 


Oil Pan to Cylinder Block "M 13-14 | 
Oil Pump to Cylinder Block | I | 


5 
à 


ENT NN 
[r 4 2 
EN DB 
| Rocker Arm Stud/Bolt to Cylinder Head 1 2533 
[Valve Rocker Arm Cover o — | — 46 — 
| Thermactor Pump Pivot Bot (||| — 3043 — 
| Thermactor Pump Adjusting Am to Pump | 543 | 
NEM ОЕТ ЮЕ 


` Thermactor Pump Pulley to Pump Hub 


(D5.0L (302 CID) EFI V-8 — Tighten in steps: first to 75-88 Nem (55-65 ft-lbs.) then to 88-97 Nem (65-72 ftbs.) —— 
@5.8L (351 CID) EFI W-V-8 — Tighten in steps: first to 115 Nem (85 ftbs.) then to 129 Nem (95 ft-bs.), final to 143-151 Nem 


(105-112 ft-lbs). 


| Ba | EX | 


. CA4961-2G 
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ORD MOTOR COMPAN 
IMPORTANT- VEHICLE INFORMATION 


THIS VEHICLE IS EQUIPPED WITH EEC IV/EFI SYSTEMS. IOLE 
SPEEDS АМО IOLE MIXTURES ARE NOT ADJUSTABLE. SEE SHOP 
MANUAL FOR ADDITIONAL INFORMATION. 


ADJUST IGNITION TIMING WITH THE TRANSMISSION IN NEUTRAL. 
PARKING BRAKE SET АМО THE WHEELS BLOCKED. ENGINE MUST BE ` 
` “AT NORMAL OPERATING TEMPERATURE. 
. ` (i) TURN OFF ENGINE.- 2 
(2) OISCONNECT THE IN-LINE SPOUT CONNECTOR ( -OO on «оа ). 
3) RE-START PREVIOUSLY WARMED-UP ENGINE. 
(4) ADJUST IGNITION TIMING. TO 10% BTOC. 
(5) TURN OFF ENGINE ANO RESTORE ELECTRICAL CONNECTION. 


FIRING ORDER - 1-5-4-2-6-3-7-8 


IGNITION TIMING 
PROCEDURE 


—-.fun. тамар 


Gell e] сәлбен con 


a 
— a —— еке -шь ыз M m— es ee м 


- THIS VEHICLE CONFORMS ТО U.S. EPA REGULATIONS APPLICABLE 
TO 1988 MODEL YEAR NEW LIGHT-OUTY TRUCKS 


TE A ENGINE — - ‘SPARK PLUG SPARK PLUG GAP - ENGINE VACUUM HOSE | 
4 Com .  . DISPLACEMENT TYPE . SPECIFICATIONS - ." ROUTING (TYPICAL):  V7458-2A 
- И à 7 n Е a Ñ 
р u a I : š era 
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О79Р-100-А ` oe ee ee ` Impact Slide Hammer ` 
| | _linpact Slide Hammer 
Киш аа uw С ИРИК Impact Slide Hammer 
| -Puller Attachment | 
ВБА — 0 | ` Damper Remover — . 2. 
Г тоолос .  . | — Dia indicator wih Braskety 
Lol Topo —  — ,  — ^ | Engine Lifting Brackets 
ртт Engine Lifting Plate 
| — ma _ | Oder Ridge Reamer. 
J > T78L-6011-A MEME TEM ‚ Cylinder Hone Set 
| ноп Cover Aligner - 
[ Tops | . Vae Spring Compressor 
| .  T68P-6135-A | DENM Ж Piston Pin Remover/Replacer | 
[вао | Camshaf Bearing Set 
^  T52L-6306-AEE ` ` | Crankshaft Damper & Sprocket Replacer 
22-7 Т58Р-6316-0 `“ Crankshaft Damper Remover ` 
T79T-6316-A . Damper Remover/Replacer Tool 
© » TOOL-6331-E — ог TOOL-6331 (351 CID) ` ‘Upper Main Bearing Insert Remover & Replacer 
` T74P-6375-A А И Flywheel Holding Тоо! | | 
| Т751-6392-А. . Clutch Housing Alignment Tool — 
ГГ толо, | —  Hydaulc тарре Leakdown Tester 
[ С T71P-6513-B | (| | 2 .  ' Tappet Bleed Down Wrench 
(те |. — мемен Spring Tester 
|. TOPSA _ | Valve Spring Compressor 
[ . TOULex548 — — — | Cup Shaped Adapter ` 
[Стао — —_ Pressure Gauge | | | 
[отел _ | жеребе — ` DES B 
| 
- D79L-6731-A Oil Filter Wrench ` ЖАЛ pa Т 
| .  D79L-6731-B EE Oil Filter Wrench . © е WE 
iz ' T74P-7137-A 00 мн -< Рі Bearing Replacer >. | ПЕ ` 
| — mesa | Front Cover Seal Feplacer — s 7 


Piston Ring Compressor 


| | Tool Number | x Description | aa 


| 


. R i 
^ . А 


ROTUNDA EQUIPMENT ` ZEE 


Transmission Jack | 


| 
| | 7 CA7334-1D ` | 
E 
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SECTION 21-24 7.5L (460 ande V-8. e 


SUBJECT РАСЕ. 
ADJUSTMENTS | 2 4 ASIN | 
| Valve Clearance .:.......... err das жым eie d 7 
DESCRIPTION tS Tus ES 
‘Cooling System ................. Кёл» 212412. 
Crankcase Ventilation System ........... +. 21-24-27 
, Emission Calibration Label ............. .-. 21-24-1 
| Engine ЖЕЛ i rU DEKA is uus T ... 21-24-1 
Exhaust Emission Control System .......:. 21-24-1. 
Lubrication System ...................... 21-2422 
DIAGNOSIS AND TESTING ...... RC :21-24- 2 
DISASSEMBLY AND ASSEMBLY | 
Cylinder Assembly—6009 ............ ae ‚21-24-33 ш 
2 Cylinder Block—6010 ....:........::.... + 21-24-33 
Cylinder Head ........ NT Gaba ae Papers 21-24-32 ` 
2. Piston and Connecting Rod .......Һмы.-..... 21-24-32. 
= Valve Tappet .............. sess s. 21- 24-31 
.. REMOVAL AND INSTALLATION - | ER к 
(8° Camshalt насаар еЗ 21-24-22 `. 
Camshaft Bearings .............. Qe. 21-24-30 
Camshaft Rear Bearing Bore Plug ` seeni se. 21-24-24 
Clutch Pilot Bearing ................. a... 21-24-29 ” 
Connecting, Rod Bearing ..... OTTES „.. 21-24-26 
Crankcase Ventilation System reer TM . 21-24-9 
Crankshaft. оа керек thus EO 21-24-28 
Crankshaft Rear Oil Seal ................ 29-24-25 ` 


Cylinder Heads ...... CIT E 4......... 21-24-17 ~. 


 SUBJECT ` 

. REMOVAL AND INSTALLATION (Соп d) 
Electronic Fuel injection РУ e rm ..... 21-24-3 
Engine. .... Suae Ee ПЕ к spas abe ce d -... 21-24-3 © 
Engine Components .......... ............ 21-24-9 

. Engine Front Supports .................... 21-24-8 
Engine Rear Support ........ eg shea ca vines sis 21-24-9 
Exhaust Manifolds ..... етер УТРУ 21-24-18 
Flywheel ...... "Tr eek аа —— arr 24 
. Front Cover and Timing Chain ..... ...... 21-24-20 
Front Oil Seal ..... МЕТР баж с... 21-24-22 
Intake Manifold .................. %...... 21-24-15 

J. Main Bearing .................... wacane. 21-24-25 
Ой Filter .......... алада каа vs SM SS: 21524530 
Oil Pan......... mra E upa E nace Г.2..... 21-24-24 
OIL PUMP: usse ties hate ey adiu sasa RO ears 21-24-25 . 
Pistons and Connecting Rods ......... ^... 21-24-27 
Valve Rocker Arm (Cam Follower) and N: EP 

Hydraulic Lash Adjuster ...... pas foie шашу 21-24-14 
Vaive Rocker Arm Cover and Rocker | OC 
AI 3.252 hota nue oes leaena 21-24-13. 

Valve Spring, Retainer and Stem Seal: I 21-24-14 
Valve Tappet ...............; Vue eis ‚„.. 21-24-17 
Water Pump .......... eee Qe rss. 21-24-19 

SPECIFICATIONS ..............:...... .... 21-24-35 


VEHICLE APPLICATION | — зонада ашына 850152477: 


VEHICLE APPLICATION 


F-250 and F-350 and Ғ- -Super Duty Chassis Cab and : 
Motor Home: Chassis, E- 299, апа Е- 350 Models. 


| DESCRIPTION 


Engine Code Information Label 
Ап engine code information label located on ‘the 


rocker arm cover contains an engine build date, an | 


engine plant code aie an engine code (Fig. 1). 


Engine 
The 7.5L (460 CID) EFI V-8 engine has a ight weight 


cast- -iron SIDE block. The can san is precision- | 


" ENGINE CODE |. 


SE PLANT CODE ` 
LIMA u 


' xL 24566 


96 CALIB 5$87С 


E T | 


ENGINE BUILD DATE 


MADE- IN LIMA, garo 
Ту 09/19/84 ` 


^ BRAZIL 


CH-CHIHUAHUA ` A9312-1B 


FIG. 1 7.5L Engine Code Label 


cast, nodular iron alloy and has five main bearings. The ` 
. pistons are autothermic-cast aluminum alloy, tin plated. 
Valve rocker arms аге pedestal-mounted and .the ` 


. tappets are hydraulic. Large, chrome-plated intake and 


exhaust valves provide optimum breathing. A low | 
restriction air cleaner is utilized for maximum clean air 
intake. Refer to the chart under i c шы 


` complete specifications. 


.. The 7.5L (460 CID) EFI engine is standard Бат вене | 
for F-Super Duty Motor Home Chassis vehicles. Us 


| The 7.51. (460 CID) EFI engine is optional for.E-250 
and E-350, and F-250 а F- 950: and F-Super Duty.. 


Emission Calibration: Label 


Refer to Fig. 2. 


Тһе emission calibration number label is located on ` 
the LH. side door or LH door post pillar. It identifies the 
engine calibration number, the engine code number and 
revision level.. 


These numbers are used to determine if f parts are 
unique to specific engines. 


NOTE: It is imperative that the engine codes and the 
calibration number be used when ordering parts or 


. making inquiries about the engine. 


Exhaust Emission Control System 


Operation, removal, installation and required 


© maintenance of the exhaust .егтіѕѕіоп control devices 
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CALIBRATION 
- ÉTALONNAGE 
CALIBRACIÓN. 


.&-76A-ROO- 


= 


E8AE- 6Е061- АВҮ 


А10693-1А 


FIG. 2 Emission Calibration Label 


used on the 7.5L (460 CID) EFI engine are — in 


the Engine/Emissions Diagnosis* manual. 


` Crankcase Ventilation System 


The 7.5L. (460 CID) EFI V-8 engine is equipped with а 
positive closed-type crankcase. ventalon system to 
purge the crankcase vapors. . 


Lubrication. System | 


The heart of the lubrication system (Fig. 3) is a a full- 


pressure cast-iron pump. The. high capacity ''G- rotor'' 
pump is driven by a hex shaft from the distributor. The 
pressure is relief-valve controlled. 


Oil is directed through drilled.oil passages to the full- 


flow oil filter and from the filter to main oil galleries: 


intersecting the. valve guide bores. A drilled gallery 
(crossover) at the rear of the tappet chamber routes oil 
to the LH bank. The main, connecting rod, and 


camshaft bearings are supplied with oil from the RH oll 


gallery. 


Oil flow to the camshaft Бой апа timing chain is 
through an annulus and drilled passage at the front of 


the No. 1 camshaft bearing. Cil flow to the rocker arms ^ 


is through the tappets and up the push rods to the arms. 


‘All vehicles аге equipped with an oil cooler, mounted 
in front of the radiator. | 


Cooling System Р 


The cooling system is a series-parallel flow design 
(Fig. 4). Coolant flow is from the water pump through 


passages in the front cover (both sides) to the cylinder ` 


block. Flow continues through the block to the rear and 
ир through the deck or head faces. It then travels 
forward through the cylinder heads to the water 
crossover at the front of the intake manifold, through 
the water outlet (thermostat housing) and to the. TP BE 
the radiator. . 


DIAGNOSIS AND TESTING 


Refer to Diagnosis and Testing in Section 21 -01, 
General Gasoline Engine FENICE: or 


ADJUSTMENTS. 
Valve Clearance ` | 


The valve arrangement on the LH T is E- l- E- I ae 


E-I and on the RH bank is I-E-I-E-I-E-I-E. 


A 1.52mm (0.060-inch) shorter push rod Or a 1. 52mm 
(0.060-inch) longer push rod is available for service to 
provide a means of compensating for dimensional 


changes in the valve mechanism. Refer to the Master ` 
Parts List or ше specifications for the pertinent color 


code. 


7.5L (460 CID) EFI V-8 Engines- | 
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FIG. 4 Cooling System Schematic 


Valve stem-to-valve rocker arm байса should be 
within specifications as outlined. With the hydraulic . 
tappet completely. collapsed, repeated valve 
reconditioning operations (valve and/or valve seat . 
refacing) will decrease the clearance to the point that if 
not compensated for, the hydraulic valve tappet will 
cease to function and the valve will be held open. : 


The use of a positive stop valve rocker arm bolt. 


. eliminates the need for valve clearance adjustment. 


However.to obtain accurate valve clearance 
measurements, it is important that all components. be 


serviceable and installed to specification. 


To determine whether a shorter or a longer push: iod 


ds necessary, perform the following. check: | 
1.. Install ап auxiliary starter switch. Crank the 


engine with the ignition switch in OFF until the 
No. 1 piston is on TDC after the compression | 
stroke. 


2. ` With the crankshaft in the DOS none designatód in 
| the following Steps 3, 4 and 5, position the 
hydraulic tappet compressor Tappet Bleed Down 
Wrench T71P-6513-B or equivalent on the rocker 

К агт. . Slowly apply pressure to bleed: down the 


“Сап. бе purchased as a separate item. 
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TAPPET BLEED 
‚ {DOWN WRENCH ` 
T71P-6513-B 


FIG. 5 Checking Valve Clearance | 


hydraulic tappet until the plunger is completely 
bottomed (Fig. 5). Hold the tappet in this position 
and check the available clearance between the 


rocker arm and the valve. stem tip. with a feeler ` 


gauge. If the clearance is less than specifications, 


install a shorter push rod. If the clearance is : 
greater than specifications, install a longer push. 


rod. А | | EE 
3. With the No. 1 piston at TDC at thé end of the 
compression stroke as shown in POSITION NO. 1, 
. Fig. 6, check clearances on the. following valves: 
No. t' Intake No. 1 Exhaust = 
No. 3 Intake No. 4 Exhaust 
No. 7 Intake No. 5 Exhaust 


No. 8 Intake No. 8 Exhaust 


rotate the crankshaft 360. degrees to POSITION 


NO. 2 as shown in Fig. 6, then check the following | 


valves: 
^' "No. 2 Intake No. 2 “Exhaust 
Мо. 4 Intake No. 3 Exhaust 
. No. 5 Intake Мо. 6 Exhaust 
No. :6 Intake Мо. 7 Exhaust 


REMOVAL AND INSTALLATION - J... 
© When installing nuts or “bolts - (refer to`. Torque 


Specifications listed at the end of this Section), oil the 


threads with lightweight engine oil. Do not oil threads 
requiring .oil-resistant or water-resistant sealer. 


Refer to Section 21:01, General Gasoline Engine 


Service, for cleaning, inspection and testing procedures. 


Electronic Fuel Injection - RE | 
Refer to Section 24-32 for service of EFI 

components. IS e UP Ee | 

Engine ` | | 

^. The engine removal and installation procedures 

are for the engine only (without the transmission 

attached). ` _ E | 


7.5L (460 СІЮ) EFI.V-8 Engines 


FIG. 6 Positioning Crankshaft for Checking. Valve . 
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TIMING 
POINTER 


POSITION 1—NO. 1 AT TDC AT END OF COMPRESSION STROKE. 
POSITION 2-ROTATE THE CRANKSHAFT 360 DEGREES. 
- (ONE REVOLUTION) CLOCKWISE FROM POSITION 1. 


` — A790889A ` 


. Clearance and Installing Rocker Arms . 


-E-250—E-350 


LE 5 
. € 


Removal ~~  . -. 


. 1. Remove engine cover, open the hood, disconnect 


.. battery, and drain cooling system. Refer to Section 
.. 27-02, Cooling System Service. Remove the grill 
assembly including gravel deflector. 


2. Remove four bolts.that secure the air cleaner and 


bracket assembly at the body cowl and radiator 
support. : за лал ОҚ» 55 А 


4 .. 9. - Disconnect the thermactor air pump inlet hose ай. 
24. ` After -checking the clearance оп: these valves, - 


the front of the air cleaner housing. . 


4. - Disconnect. the. air outlet tube assembly. at the 
-; throttle body and upper intake. manifold. The air | 
--. Cleaner assembly and air.outlet tubes can now be 
. . removed, after disconnecting the. air inlet tube at 
+. the. air cleaner. КЕСЕ 810% са а 


e. 
ay r 


.5. Remove the thermactor bypass valve hose 


connected to the air inlet. tube and remove the air 
' inlet tube. | A | E б 


Am X Remove the upper grille support bracket, hood 


lock support and condenser upper mounting 
. brackets. - Е mE 


7. If so equipped; discharge the A/C system, and 


remove the A/C condenser. Refer to Section 36- 
65, E-150—E-350 Air Conditioning System. 
Disconnect the A/C lines at the compressor. 
Remove the accelerator cable bracket from the 
dash. Disconnect the two heater hoses from the 
engine. За SEO e ERES TS 
8... Disconnect the upper and lower radiator hoses at 


the radiator. | 
9. .Disconnect the engine oil cooler lines at the ой 
. filter adapter. Do not attempt to disconnect lines at 
` the quick disconnect fittings at the cooler (Fig. 7). 
The fittings, or the cooler, may:becomé damaged. 


10. Remove the fan shroud and fan assembly (Fig. 8). 
Remove the radiator from. the vehicle. Refer to 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


21-24-4 


Section 27-04, Radiators. Remove the A/C 
condenser. Refer to Group 36, Air Conditioning, in 


.. the Body, Chassis and Electrical Manual. Pivot the 


41. 


12. 


13. 


14. 


15. 


16. 
17. 


18. 
19. 
. 20. 


21. 


22. 


alternator inward. Disconnect the alternator lead 
wires at the alternator. 


Disconnect throttle and transmission linkage at 
throttle body and remove accelerator cable 
bracket from upper intake manifold. Remove the 
speed control hardware if so equipped. 


Disconnect the fuel lines at quick disconnect 
couplings and vacuum lines to the intake manifold. 
Disconnect EGR tube at LH exhaust manifold and 
upper intake manifold. Plug manifold opening: 


Refer to Group 24. Raise the vehicle on hoist, drain ` 


the crankcase, and remove the oil filter. 


Disconnect the muffler inlet pipe ай the exhaust . 


manifolds. Remove two bolts retaining the 


transmission: filler tube bracket to the RH Ende: 


head. 


Disconnect айаш air supply bypass valve hose 
at MTA check valve. 


Remove the engine mount attaching bolts and nuts 
(Fig. 9). Remove the starter motor and disconnect 
the cable. Refer to Section 28-02, Positive 
Engagement Starter. Remove the converter 
inspection cover bolts. ` | 


Remove four nuts attaching the converter to the 
flex plate. | 


Remove three bolts retaining the adapter plate to 


the converter housing. 


Remove four converter housing-to-cylinder block 
lower bolts. Remove the bolt attaching the ground 
cable to the cylinder block. Lower the vehicle on 
hoist. 


Loosen the belt tensioner and remove the drive 
belt. Disconnect the A/C compressor, A/C lines 
and magnetic clutch lead wire, if so equipped. 
Disconnect power steering pump lines. Remove 


pump and bracket from front of engine. Remove 


the power steering front face bracket bolts. ` 
Disconnect any vacuum lines at the rear of the 


intake manifold. Disconnect the engine. wire loom | 


and position it out of the way. 


Position a floor jack under the transmission for 


support. Position a‘ floor crane to the vehicle. and 


connect it to existing lifting eyes. 


Remove two converter housing-to-cylinder block 
upper bolt and remove the engine from the vehicle. 


Installation | 


1. 


Connect the floor crane to lifting eyes. Raise the 
engine and position it into the vehicle, aligning the 


transmission converter to the flywheel (or flex 


plate) and the engine dowels to the transmission. 
Lower the engine to the chassis brackets, and 
align the through bolt holes (Fig. 9). Disconnect the 


‘floor crane and position it out of the way. 


Install two converter housing-to-cylinder block 
upper bolts. Remove the lifting bracket from the 
intake manifold (bolts). 


Remove floor jack from under the transmission, 
and position it out of the way. 


7.5L (460 CID) EFI V-8 Engines 


4. 


10. 


21-24-4 


df so equipped, connect the A/C compressor: 


magnetic clutch lead. Refer to Section 36-65, E- 
150—E-350 Air Conditioning System. | 


Position the accelerator cable mounting bracket `. 
and the speed control servo to the intake manifold, | 
and install attaching bolts. 


Position the engine wire harness in ‘retainers and 
connect at respective locations. Connect vacuum. 
lines at the rear of the intake manifold. | 


Connect two heater hoses at water outlet 
connector and at water pump connector. Position: 
the power steering front face bracket and the 


. power steering pump to the water pump and the 


LH cylinder head. Install the attaching bolts. 


- Position the power steering pump drive belt to its 


respective pulleys, and install automatic belt 
tensioner. If so equipped, connect two A/C lines at 
the A/C compressor, and install the accelerator. 
cable bracket їо the dash. Refer to Section 36-65, 

E-150—E-350 Air Conditioning System. 


Raise the vehicle -on a hoist. Install. one bolt 
attaching battery ground cable to cylinder block... 
Install four lower converter housing-to-cylinder | 
block lower bolts. Install the three adapter plate-to- 
converter housing bolts. Install four nuts attaching 


. the converter to the flex plate. Install the converter 


inspection cover (bolts). 
Install the starter motor and connect the cable. 


,Refer to Section 28-02, Positive Engagement ` 
Starter. Install the engine mount. attaching bolts 


|. and nuts. Tighten to 68-94 М-т (50-70 ft-lb) (Fig. 


11. 
12. 


2-13; 
14; 
15. 
16. 
17. 

18. 


19. 


20. 


- 27-04, Radiators. 


9). 
Install the two bolts attaching the transmission filler ` 
tube bracket to the RH cylinder head. ` 


Connect the muffler inlet pipe at the exhaust. 


manifolds. Install the oil filter. 


Lower the. vehicle. on hoist. Position the upper. 
intake manifold and gasket onto the lower intake 
manifold, install four bolts and connect the fuel 
lines and vacuum lines. Refer to Section 24-32, 


" Electronic Fuel. Injection—7,5L Engine. 


Connect the throttle and transmission linkage at | 
the throttle body. Connect the Ва lead wires 
to the alternator. | 


Install the fan assembly to the water pump shaft 
(Fig. 8) and position the amore over the fan 
assembly. 


Position the radiator to the radiator support апа 
secure with four attaching bolts. Refer to Section 
Install the shroud ana secure 
with four attaching bolts. 


Connect two engine oil cooler lines at the ой filter 


adapter (Fig. 7). 


Connect the radiator lower hose at ‘the radiator. | 
Connect the’ radiator upper hose at the radiator. 


Install the A/C condenser-to-radiator support, if so 
equipped. Refer to Section 36-65, Е-150—Е-350 · 
Air Conditioning System. Connect the speed 
control servo vacuum hose and secure the cable to 
the throttle body. Install the grille upper support 
bracket, hood lock support and: condenser upper ` 
mounting brackets. 


Install the grille assembly including gravel 
deflector. Fill the crankcase with specified type and 
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ECONOLINE = © O O К See "LE MATCH AND ALIGN 
‚чь ч | з COLOR CODES ` ` 
4522005. s 5 BOTH HOSES 


. OIL COOLER 
INLET HOSE 


' FRONT OF ENGINE ^ >. ` 


е. 


OIL COOLER ` | ^" 
OUTLET HOSE ‘OIL FILTER 
8B451. |... ADAPTER 


USE OF SECOND BACK-UP . a E 

. WRENCH MANDATORY ON ADAPTER · 
FITTING DURING HOSE REMOVAL AND: 

. INSTALLATION AND HOSE ATTACHMENT. 


SUPPORT RADIATOR |: 
. GRILL OUTER ! 


: "PANEL 


. TIGHTEN TO | | 
E RADIATOR | 48-61 М-т | 3 С | 
"^. GRILL `` (35-45 FT-LB) ` 2. 2 
с ©з Т x (BOTH HOSES) ` | 
ANR се т | | NOTE: WHEN REMOVING ENGINE, `; 
ieee "dm Y | : Ru s um DISCONNECT OIL COOLER LINES. | 
Q4 oe PRE ЖОО BO NOT: 2 5 а, |"  ATOILFILTER ADAPTER: > ``: 
DISCONNECT. ` 2. - МОТ AT QUICK CONNECT К 
HERE -~ | FITTINGS AT OIL COOLER. 
F-SERIES : ; | 
“OIL COOLER. . « à JE COE 
INLET HOSE `, | | | 
6К834 2. | ° 
(YELLOW) 
. OIL COOLER MATCH AND ALIGN 
AND BRACKET COLOR CODES ` 
ASSEMBLY | BOTH HOSES : 
| 6С615 | 2” 
EN FRONT OF ENGINE AN 
V 'OUTLET HOSE 
ҚУ ee ж” 6K834 = 
(RED) ` 
` INLET д | |-OL. FILTER, | 
(YELLOW) ' | ADAPTER | 
OUTLET ca 
` "(RED) TE UPPER, . Ae 
a . MATCH COLOR CODES ; | re 5 .. | BRACKET.. ` isoLATORS- 
E BOTH HOSES > M "A ED NUES T (4 REO'D) ` 
PO “YELLOW 52 $^ "i "p жы ELLE ГТ ok ue m 
= — AP "E М А LOWER OIL 
| a а | | BRACKET — COOLER . 
%. : USE OF SECOND (BACK-UP) «^ | s NT à 
| LOWER WRENCH MANDATORY ON ADAPTER’ 
ғ RADIATOR | . `` FITTING DURING HOSE REMOVAL 
Т SUPPORT . RED AND INSTALLATION TIGHTEN TO // 
p ‚ 48-61 N-m 835-45 FT-LB)(BOTH HOSES) 
. FIG. 7 Engine Oil Cooler Disconnect Points n | "ox dus em ` ү” Ju 
Ж | E . | 7: DAVE GRAHAM INC. 2012 
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21. 
22. 


23. 


MOTOR HOME CHASSIS 


INSULATOR 
6C645 
(2 REQ'D) 


ENGINE OIL 
COOLER ASSEMBLY 


6C615 


‘FIG. 7A Engine Oil Cooler Disconnect Points (Continued) 


quantity -епдіпе oil. Fill and bleed the cooling 
system. Adjust the tension of drive belt to 


specifications. Refer to Section 27-02, Cooling 
System Service and Section 27-06, Accessory 


Drive Belt Service. | 


` Connect battery, start engine and check for leaks. 
Adjust idle speed to specifications on engine decal. 


Evacuate and charge the A/C system, if so 
equipped. Refer to Section 36-30, Air Conditioning, 
General Service. Install the air cleaner assembly. 


Install the engine cover. 


Electronic Fuel Injection 2-7: 


Refer to Section 24-32 for service of EFI 


components. | 
F-250—F-350 — F-Super Duty Chassis Cab and 


Motor Home Chassis 


Removal : 

1. Drain the cooling system and the crankcase. Refer 
to Section 27-02, Cooling System Service. Remove 
hood. Refer to: Section 44-21 Hood and Hinges. 

2. Disconnect the battery cables from the battery. · 

3. Disconnect the thermactor air pump inlet hose at 
the front of the air cleaner housing. | | 

4. Disconnect the air outlet tube assembly at the 
throttle body and upper intake manifold. The air 
cleaner assembly and air outlet tubes can now be 
removed, after disconnecting the air inlet tube at 
the air cleaner. | 42202 2. 

5. Remove the thermactor bypass. valve hose 


connected to the air inlet tube and remove the air 
inlet tube. 


7.5L (460 CID) EFI V-8 Engines. 


10. 


11. 


12: 


13. 


21-24-6 


UPPER 
BRACKET 


INLET 
(RED) 


OUTLET 
(YELLOW) 


_ ОШ COOLER 
OUTLET HOSE . 
. 68850 
(YELLOW) 


ADAPTER ASSEMBLY NUTS MUST BE 
IN POSITION AND TIGHTENED 
BEFORE THE HOSE ASSEMBLY 

_ INSTALLATION. 


USE OF SECOND (BACK-UP) 
WRENCH MANDATORY ON 
ADAPTOR FITTING DURING 
CAP REMOVAL AND HOSE 
ATTACHMENT. 


MATCH AND ALIGN 
COLOR CODES 
BOTH HOSES 


OIL COOLER 
‘INLET HOSE 
6B851 
(RED) i 
iex A10743-2A 


Remove the air cleaner and intake duct assembly, 


including the crankcase ventilation hose and 
carbon canister hose. "T. š | 


Disconnect the radiator lower and upper hose at 
the radiator. If equipped with ап automatic. 
transmission, disconnect the transmission. oil 
cooler lines. If equipped with engine oil cooler, 
disconnect the cooler lines at the oil filter adapter. 
CAUTION: Do not attempt to disconnect engine 
oil cooler lines at quick connect fittings behind 
or at the cooler on F-Series (Fig. 7), or damage 
to fittings will occur. | 


If so equipped, discharge the A/C system and 
remove the A/C condenser. Refer to Section 36- 
61, F-150 through F-350, F-Super Duty, and 
Bronco Manual A/C—Heater System. Disconnect 
А/С lines at the compressor. 477% 


‘Remove the fan shroud and position it over the fan. 


Remove the radiator. Refer to Section 27-04, 
Radiators. Remove the fan shroud, fan clutch, 
belts and pulley (Fig. 8). | i 


Remove the alternator bolts and allow: the 
alternator to swing down and out of the way. 


Disconnect throttle and transmission linkage at 
throttle body and remove accelerator cable 
bracket from upper intake manifold. Remove the 
speed control hardware if so equipped. 


Disconnect the oil pressure sending unit wire from 


. the sending unit. Disconnect evaporative emission 


hoses at the evaporative canister. 


Disconnect the fuel lines at quick disconnect 
couplings and vacuum lines to the intake manifold. 
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x 17. Disconnect exhaust air supply bypass valve hose 
FAN : at MTA check valve. | 


FAN CLUTCH 18 
ASSEMBLY-8A616 


ASSEMBLY | S ; 
8600 Remove the flywheel housing-to-engine upper 


- bolts. 


-19. Disconnect the primary wire from the ignition coil. 
Remove the wire harness from the LH rocker arm 
cover and position the. wires out of the way. 
Disconnect the ground strap from the cylinder 
block. : 


20. Remove oil fill tube, dipstick and tube from engine. 


21. Raise the front of the vehicle. Disconnect the 
starter cable from the starter. Remove the starter. 
Refer to Section 28-02, Positive Engagement 

. Starter. 


22. Disconnect the muffler inlet pipes from the exhaust 
ЧЕКЕ manifolds. Disconnect the engine support 
SCREW AND WASHER . insulators from the brackets on the frame 


ASSEMBLY-57632-S2 | . underbody (Figs. 11 and 12). 
-SCREW AND WASHER · 
acs) nai 23. On a vehicle with automatic transmission, remove 
(12-18 FT-LB) the converter inspection plate. Remove the torque ` 
p А10711-1А - converter-to-flywheel attaching bolts. | 
FIG. 8 Fan Blade Assembly E-250—E-350, F-250—F-350 On vehicles with manual transmission, remove the 
and F-Super Ошу. rear cover plate from the flywheel housing. 
| Remove the romaine flywheel housing-to-engine 
14. Disconnect EGR tube at LH exhaust manifold and bolts. 


аса еке mene ОРОШОН opening 24. If so equipped, disconnect A/C compressor 


15. Disconnect power brake booster vacuum hose, if | 22.0... 
ЕЕ equipped. Air Conditioning—Heater System. 


16. Disconnect the heater hoses fioi the water pump 25. Lower the vehicle, and then support the © 


and intake manifold. Disconnect the coolant transmission. Install Engine Lifting Brackets T70P- 
temperature sending unit electrical connection 6000 ог equivalent onto the intake manifold lifting 
from the sending unit. | 9788 Then, attach the engine lifting sling. 


NUT-TIGHTEN 
TO 54-78 Мет. 
(40-58 FT-LB) 


TO a6) NEN | BOLT FOR RH MOUNT ONLY MUST BE ^ oL T.TIGHTEN COTTER PIN 
2048-67 КҮП | INSERTED FROM FRONT OF VEHICLE. +O 68.94 Nm | 
BOLT FOR LH MOUNT ONLY MUSTBE (60.70 FT-LB) 
BOLT| INSERTED FROM REAR OF VEHICLE. | 


BOLT AND NUT : | INSULATOR 


TIGHTEN TO ASSEMBLY INSULATOR 


| R 48-67 N-m 6038 AND RETAINER 
FLATWASHER X `: | (35-50 FT-LB) 7 5 ASSEMBLY 


| NUTAND | | 
NUT-TIGHTEN WASHER - | | С ^ 60091 


ENGINE FRONT ТО 98-142 Nem] ASSEMBLY 
. . SUPPORT — (72-105 FT-LB) | TIGHTEN TON 
REINFORCEMENT | | 68-94 N-m 
6A016 (50-70 FT-LB) ` 
VIEW. W е, "d ` 
FRONT SUPPORT 


BRACKET-6037 


SCREW AND 

WASHER ` 

ASSEMBLY 
-: TIGHTEN ТО 
7 81-108 Nem . 
` (60-80 FT-LB) 


BOLT ; ` < ` "BOLT - | 

С TN fs VIEW W | NUT AND WASHER 
NUT-TIGH О, ASSEMBLY ` 
ТО 48-67 N-m жы NUT-TIGHTEN TIGHTEN TO 


| . NUT эш 25 
SHOWING INSTALLATION OF - (35-50 FT-LB) j ; TO 48-67 N:m 81-108 ‘N-m 
. REAR ENGINE MOUNT WITH - | a NT (35-50 FT-LB) ^ (60-80 FT-LB) 
C6 AUTOMATIC TRANSMISSION - | . FLAT WASHER | 5227 
VIEWS (55-75 FT-LB) 
| VIEW SHOWING INSTALLATION OF ENGINE: Е | 
MOUNTS FOR 7.5L (460 C.I.D.) V-8 ENGINE :· · Е ^"  * + 46538-20 


FIG. 9 Engine Supports—E-250—E-350 
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NUT-N800937-S2 кетет 
AND BOLT-N802114-S2 GUSSET FRONT OF 
BOLT 7R314 - VEHICLE 


‚ N802114-S100 ë Л. . аб 
| ^ SUPPORT. ` NUT 
; 800937-S2 


NUT-N800937-S2 
AND BOLT 
N802114-S2 BOLT 


№802114-52 - 


22 A10713-1A 


FIG. 10 Engine Rear Support and Insulator—F-350-4x4. 


26. 


Raise the engine slightly and carefully pull it from 
the transmission. Carefully lift the engine out of the 
engine compartment so that the rear cover plate is 
not bent or other components damaged. Install the 


. engine оп a work stand. 
Installation 


1. 


2. 


Attach the engine lifting brackets and sling. ` 


Remove the engine from the work stand. 
Lower the engine carefully into the engine 


compartment. Ensure the dowels in the block are 


through the rear cover plate, then: engage dowels 
with holes in the flywheel housing. 


On a vehicle with manual transmission, start rt the 
transmission main drive shaft into the clutch disc. It 
may be necessary to adjust the position of the 
transmission in relation to the engine if the input 
shaft will not enter the clutch disc. If the engine 
hangs up after the shaft enters, turn the 
crankshaft slowly (transmission in gear) until 


. . the shaft splines mesh with the clutch disc 


10. 


. 11. 


splines. 


Install the flywheel housing. upper bolts. 


Install the engine support and insulator-to-bracket 


nuts and washers. Tighten to 81-108 N-m (60-80 


ft-lb). Disconnect the engine lifting sling апа 
remove the lifting. eyes. 


Raise the front of the vehicle. Connect both 
exhaust manifolds to the muffler inlet pipes. 
Tighten the nuts to specifications. Refer to Section 
26-01, General Exhaust System. Service. 


Position and install the starter and the starter 


cable. Refer to Section 28- 02, Positive 


Engagement. Starter. 


Install the, remaining ANC  housing-to- engine 
bolts. 


Ona vehicle: with automate transmission, install 


the converter-to-flywheel attaching bolts. Install 


the converter inspection plate or the rear cover 


plate on manual transmissions. 


Remove the support from the transmission and 
lower the vehicle. 


If so equipped, connect the A/C compressor 
magnetic clutch lead wire. Refer to Section 36-61, 
F-150—F-350, F-Super Duty and Bronco Manual 
Air Conditioning—Heater System. 


Connect the wiring harness to the LH rocker arm 
cover and connect the eo wire. 


12. Connect the water temperature sardina unit wire. 


13. Connect the accelerator cable: bracket to the 
intake manifold. Connect the transmission and 
throttle linkage to the throttle body, and speed 
control linkage,. if so equipped. 


14. Connect the fuel lines and the oil pressure sending 
unit wire. Reconnect evaporative, emission. hoses 
at the evaporative canister. | 


15: ‘Install the pulley, belt, spacer and fan. Position the 
= fan shroud over the fan. . | 


16. Position the alternator and install the alternator 

- . bolts. Connect the battery ground cable. Adjust the 

^ belt tension to specification. Refer to Section 27- 
06, Accessory Drive Belt Service. | 


17. If so equipped, connect two A/C lines to the A/C 
compressor. Refer to: Section 36-61, F-150—F- 
. 350, F-Super Duty and Bronco: Manual Air 
Conditioning—Heater System. | 


18. Install the radiator. Refer to Section 27-04. 

. Radiators. Connect the radiator upper and lower 
hoses. Connect the transmission oil cooler lines, if 
so equipped, and engine oil cooler lines. Tighten, 
using a backup wrench.. Install the fan shroud. 


19. If so equipped, install the A/C condenser to the 
radiator. Refer to Section 36-61, F-150—F-350, F- 
. Super Duty and Bronco Manual Air Conditioning— 

` Heater System Section. ` 


..20. Connect the heater hose at the water pump. Fill 


and bleed the cooling system. Refer to Section 27- 
02, Cooling System Service. Fill the crankcase with 
the proper grade and quantity of oil. Connect the 
power brake booster vacuum hose, if so equipped. 


- 21. Operate the engine at fast idle and check all. 


‚ gaskets and hose connections for leaks. 


22. Install the air cleaner and intake duct assembly 


. including the crankcase ventilation jose and ` 
carbon canister hose. ` | 


23. Evacuate and charge the A/C pu if so 


equipped. Refer to Section 36-30, Air одао; 
^ General Service. 


24. Install hood. Refer to Section 44-21, Hood and 
Hinges. - 
Engine Front Süpnodé 


Front supports are located on each side of the 
cylinder block. The following presos apply to either 
support: 


Е-250--Е-350 | 


Removal 
21 . Support the engine with a jack and a wood block 


placed under the oil pan. 


2; Remove the locknuts from the bolts аан the - 


support bracket (Fig. 9) to the frame стозешешреп | 
and frame side rail. 


3. Remove the through bolt attaching the engine 


support bracket.to the insulator. 


4. . Raise the engine with the jack, until thé insulator i is 
clear of the cup-shaped engine bracket. | 

5.. Remove the insulator and frame bracket (Fig. 9) as 
an assembly. | 


6. ` Remove the nuts attaching the. insulator to the | | 
frame bracket. ` . 2M | | 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


21-24-9 


7.51. (460 сїр). EFI V-8 Engines : 


21-24-9 


. Installation 


1. Assemble the insulator to the frame bracket and 
- ^ install the attaching nuts. The insulator should be 
-installed .so that the word TOP is visible on 


either side of the engine (Fig. 9). Tighten the | 


attaching nuts to 68-94 М-т (50-70 ft-lb). 


2. Position the insulator and frame bracket assembly 
to the engine insulator bracket and the frame 
crossmember. Install the through bolt attaching the 
insulator to the engine bracket. The through bolt 

. `. , for the RH insulator must be installed from the front 

. of the engine. The through bolt for the LH insulator 
must be installed from the rear of the engine. 


Tighten the nut to 55-78 N:m. (40-58 ft-lb) and - 


_ install the cotter pin. Lower the engine. 


3. Install the locknuts on the bolts attaching the frame 
` bracket to the crossmember. Tighten the frame 
bracket attaching bolt locknuts to 48-67 N-m (35- 
50 ft-lb). Tighten. the crossmember bolts and 
locknuts on the LH support bracket to 98-142 
ble ux (72-105 Нар» Remove the jack and wood 

' bloc 


Engine Rear Support 


Removal 


1. ` Remove the teaching bolts, nut arid washer (Figs. 
10, 11, 12 апа 13). ` 


2. Raise ` the transmission slightly to provide ` 


clearance; then, remove the нк апа insulator 
retainer. | 


Installation 


1. Position the insulator ahd retainer (Figs. 10, 11, TE 


and 13). Install the insulator-to-extension housing 


22 bolts and lockwashers. Tighten to 68-94 N-m (50- ` 


70 ft-lb) on E-250—E-350; 60-80 N:m (44- 99 ft-Ib) 
on F- 250—F- 350 ánd F- Super Duty. ` 


2. Lower the transmission ‘and install the йін ды 
frame crossmember nuts. Tighten, the nuts to 68- 


‘NUT = E . BRACKET 

N800937-S2 
TIGHTEN TO 

88-115 Nem е 5 


Ium 85 FI LB) 


^. NUT. AND zx 


, 6028 (RH) . BOLT 
N802114-S2 


ASSEMBLY 
TIGHTEN. TO AC 
1115 Nm V 
(60-85 FT-LB) ©. 


FRONT OF “ 

' VEHICLE | 

AXLE PIVOT BRACKET ` 
`: NOT USED ON VEHICLES 4 


WITH LEAF SPRING | 
; FRONT SUSPENSION 


E FIG. 11 Engine Supports—F-250—F-350 — F-Super Duty 


94 N: m (50- 70 ft- 1b) on E and F- Series Figs. 10, 
11, 12 and 13). 


Engine Components 


Figs. 14 and 15 are typical and are ‘references for 
procedures outlined. The parts descriptions апа basic 
numbers in the illustration keys Ер with the 
Ford Master Parts Catalog. | 


Crankcase Ventilation System 
^. F-250—F-350 .— F-Super Duty 


Removal 


1. Remove vantiation intake ‘hose from the air 
cleaner and the oil fill tube on LH rocker cover. 


2. . Disconnect and remove ventilation filter pack from 
. dirty side of air cleaner assembly. 


3. Remove the PCV valve from the grommet on the 
|. RH rocker cover (Fig. 16). 


4. - Disconnect the crankcase ventilation hose at the 
upper intake manifold and at the evaporative 
emission harness. | 


2 Installation | 


1. Install the PCV valve and ‘hose into the. -grommet 
on the RH rocker cover. 


2 | install: the ventilation hose at the emission harness: 


and at the upper intake manifold. 
3. Install a new filter pack in air cleaner assembly. 


4. Install the ventilation intake hose to the oil fill tube 


. сапа the air cleaner. 
5. Start the engine and check for leaks.. 


E-250—E- 350 . 


Removal. и 


1. Disconnect’ the «ангела vent front hose. from. the ` 

. air cleaner. | 
2. - Remove’ venison miako Nose from’ the air 
-~ cleaner and the oil fill tube on the LH rocker cover. 


INSULATOR 
ASSEMBLY ` 


INSULATOR AND 
> RETAINER ASSEMBLY ` 
6D091 E ae 


. BOLT . 
` TIGHTEN ТО 
- 60-80 N-m . 
(44- 59 FT- 18) 


- | GUSSET 
7F468 . . 


BRACKET . Z 
6061 (LH) 


NUT AND WASHER 

|. ASSEMBLY 
TIGHTEN TO 
96-127 N:m e 
(71-94 FT-LB) ` ` 


^^ A7329-2D ` 
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BOLT ` 
BRACKET 81.108 Nem 
6046 


INSULATOR (60-80 FT-LB) 


6B032 


BOLT 
.N802114 


NUT 
58-77 N-m : 
(43-57 FT-LB) | 
ы = 


BOLT __ 2 e ede 

ГА Т 05 V X 

E O | | | Ë Š - zd эу - 9 2 cn 
.' FRONT OF VEHICLE | e R л 


- 


NUT . 
BRACKET — 5877 Nm . 
6037.(RH) (43-57 ҒТАВ) ` 


О, GUSSET 
7R314 


. SUPPORT 


 GUSSET 
7468. 


INSULATOR 
ASSEMBLY 
6D091-BA - 


BOLT © 
386570-S2 


SUPPOR i NUT 


Жы NP (ә) x 22/7 №621945-52 it Т 
TE n B-150 


F-150-250 
R/C, S/C (4x4) 


FIG. 13 Rear Engine Support and Insulator—F150—F-250-4x4 


INSULATOR 
6038 . 


SHIELD 
7 60037 


BOLT . 
81-108 Nem 
(60-80 FT-LB) 


BRACKET . 
6061 (LH) 


NUT. 
"Me м N 58-77 NM ` 
ж 5 | * (43-57 ЕТАВ) ` 


. МОТ 
96-127 Nm. | . 
(71-94 FT-LB)  А12973-2А 


INSULATOR ASSEMBLY 
6D091-DA ` | 


.. SCREW AND WASHER 
| 390066-S2 


i — DAMPER 
< : 44263. 

s © ` 

. | . NUT 

38 | _ :N621945-S2 


BOLT 


.N802114-52 ` ` 


GUSSET 
7R314 ` 
SUPPOR 
5060 - 


N800937-S2 | .. А10712-28 
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Q3AH3S38 SLHƏIY TIV 
CLOC ONI NVHYVY®NOS АЛУА 


7.5 EFI TRUCK ENGINE | Е BOLT THROTTLE GASKET UPPER 


BOLT . PCV. 390774-S8 BODY 9Е936 ІМТАКЕ 
FUEL RAIL ` N802626-S8 TUBE ` pans (4 REQ’D). 96926 MANIFOLD Е 
9C342 
| `6К780 NIPPLE 


389642-S8 8-2 E a 


20) EGR VALVE š 
Té (27 9F483 . STUD i | 
22 TS 390715-S36 | M 
Е | (2 REQ/D) — 
BOLT $ š : 
© 4BOLT + — 390712-S8 . ` Е 


7 


YPASS 


BOLT 
W^ 390768-S8 
. (8 REQ'D) 


BOLT 
N605893-S8 
'NN (2 REQ'D) 


AIR B 


INJECTOR ASHER | BOLT 
”  9F593 | | ; вот ` | 
(8 REQ'D) 6A532 — 358720-S36 (¿REO D) . BOLT — .. 390639-S | 
| | : | EYE 
6582 (RH) 17К056 
HARNESS . | HARNESS 8255 ME T AS Е 
12280 а, , 12281 (LH) p AP дед. "E ' FLYWHEEL 
WASHER | _ “e DOWEL 6375 5 
S Ж | 25 6397 | E / 
s W623482-S2 j (2 REQ’D) 
s (8 REQ'D) TAPPET с | 
` САР | (16 REQ'D) eae 
12106 56559-52 
| CONNECTOR 12A217 | | PLUG 5-55 
. DISTRIBUTOR 15294 382080 % 
ASSEMBLY DISTRIBUTOR : ер 
jong то 42955-S2 


GASKET ' 
9439 
CLAMP - EXHAUST REO DIA 


. 12270 MANIFOLD ;. —- 
_— 9428 (RH). 


GEAR 
12390 


` 
¿ — 6А008 . BOLT 
4-7 (4 REQ'D) .. 382300-S NS 
| (10 REQ’D) · i 


о” 22 42997-62 
24 HOSE AND . 
> МИ VALVE . ` 


„LIFTING 
EYE 

a... | ‚ 17A084 
ED a (RH FRONT). | 


90477 


' BOLT `> 
, | ү 77 382301-S 
eae spate (10 REQ'D) 
97355-5100 42997-52 ^. INSERT ` 
(2.REQ'D) i 371485-S 
| = > BOLT BLOCK 6 REQ'D) ` 
TUBE |j .. . 56559-S2 BIO | m. 


5 


BOLT 
6894 


WASHER 


EXHAUST N. 
MANIFOLD 
N 9429 (LH) 


CYLINDER: , 


REINFORCEMENT ce ЛЫПА; 


6694 (LH) 


OIL PAN 


6675 NUT 


GASKET | 
BOLT 8513 REINFORCEMENT ae 33771-52 
E RH 
zi | о, 388221-5100 | _ 
| саш E Ё 22 A10741-2A 


FIG. 14 External Exploded View—7.5L EFI (460 CID) У-8 Engine = * .. 2 ә: MEE 


HEAD ` | NE Ж ^ SHIELD ` 
6049 — G4 12A087 
_ (2 REQ'D) 2 |. - (2REQ'D) 
; . DIPSTICK ` : Ws 26 | 
AA 6750 TUBE ws bod N801905-S51 ` 
GASKET 2222 бА5КЕТ (В & А INSTL) 227 33771-52 (E-SERIES) 
8507 6710 6754 (4 REQ'D) 


LL-pZ-LZ 


3 8-A 143 (010 09p) 194 


сәшби 


11-20-16 


Q3AH3S38 бІНӘІЧ TIV 
CLO? DONI NVHVYS 3AVG. 


TAPPET = 
6500 T " 
7.5L EFI TRUCK ENGINE (15 REQ'D) PLUG BAFFLE BOLT KEY RETAINER № 
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3. Disconnect and remove ventilation filter pack from - 


dirty side of air cleaner assembly. 


4.: Remove the PCV.valve from the grommet on the 
_ RH rocker cover (Fig. 16). 


5. Disconnect the crankcase ventilation hose at the 


upper intake manifold and at the evaporative . 


emission harness. | 


Installation 


1.: Insert the PCV valve and hose into the grommet in 
the RH rocker arm cover. 


2. Install the ventilation hose at the emission harness 
and at the upper intake manifold. 


3. Install a new filter pack in the air cleaner assembly. 


4. Install the ventilation intake to the oil fill tube and 


the air cleaner. — . . 
5.. Start the engine and check for leaks. 


Valve Rocker Arm Cover and Rocker-Arm 
The valve rocker arm is shown in Fig. 16. 
F-Series and E-Series Ша 


Removal "E X 
1. Disconnect battery(s). '. 


2. Remove air cleaner and intake duct assembly. ` 


3. Remove thermactor exhaust air supply control 


valve and. bracket assembly, and ignition coil ` 


. mounting bracket. Е 
4.: Disconnect MTA hose at thermactor valve. 
5. Disconnect thermactor air control valve to air pump 


hose and tube inlet assembly. -  . = 


6. Disconnect spark plug wires from spark plugs 
| using Spark Plug Wire Remover. T74P-6666-A or . 


equivalent and position wires out of the way. 


7. Remove crankcase ventilation PCV valve from the 
.. valve rocker arm cover. (for RH cover). . 4 


8. Position wiring and. vacuum harnesses 10 gain 
|» access in order to remove .RH valve rocker arm 
cover. | | | | 


9. Remove the valve rocker arm cover(s). 


210. Remove fulcrum bolt, ой deflector, fulcrum seat 
. AA and rocker arm. Sie? no 


Installation d | . 


1. Apply Ford Multi-Purpose Grease DOAZ-19584-AA | 


or equivalent to the top. of the valve stems, the 
rocker arm and fulcrum seats. 


2. Position the No. 1 piston at TDC atthe end of the 


compression stroke (POSITION 1 in Fig. 6). Install 
the rocker arm, fulcrum seat, oil deflecton and 
fulcrum bolt on the following valves: 


“Мо. 1. Intake No. 1. Exhaust 
Мо. З Intake No. 8 Exhaust 
‘No. 7 Intake No. 5 Exhaust 
No. 8 Intake No. 4 Exhaust 


2. Position the crankshaft in POSITION 1 in Fig. бала - 


install the rocker arm, fulcrum seat, oil deflecton 
and a bolt on the following valves: 


Мо. 2 Intake No. 2 Exhaust 
No. 4 Intake No. 3 Exhaust 


PCV VALVE 
6B890 


PCV HOSE AND 


FULCRUM 
|. BOLT - 385658-S2 


— OIL DEFLECTOR ` . 
— 6A531 


FULCRUM 
SEAT 6A528 


ROCKER 
ARM .6564 


A3236-1C 
FIG. 17 Rocker Arm and Related Parts 
No. 5 intake No. 6 Exhaust 
No. 6 Intake No. 7 Exhaust 


и Ensure the fulcrum seat base is inserted into its slot 


on the cylinder head before tightening the fulcrum bolts. 


Tighten the fulcrum bolt to 25-33 N-m (18-25 ft-lbs). 
Adjust the valve clearance as outlined under: 
Adjustments. | 


3. Clean valve rocker arm cover(s) and cylinder head 
sealing surface(s). Position seal in cover seal 
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groove, making sure that the seal tang is aligned 
with notch in. the cover. 


4. Position. cover(s) on the cylinder head(s). Tighten 

the four rocker arm cover bolt and washer 
assemblies to 8- 12 М-т (6-9 ft- Ib) from right-to- -left 
(Fig. 16). 


5. Install PCV. valve (RH cover). 


6. Install ignition coil mounting bracket and connect 
distributor to spark plug wire assembly. i 


7. Connect thermactor air control valve and bracket | 


assembly. - 


28. Install thermactor air supply tube and MTA hose at ` 


thermactor valve. | 
9.. Install air cleaner and intake duct assembly. 
10. Connect battery(s). | 
11. Start engine апа check for ‘leaks. 
. Valve Rocker Arm (Cam Follower) and . 
Hydraulic Lash Adjuster . 
Removal ` 


1. ‘Remove the valve: Doe arm cover. and 


associated parts as required. 


2.. Rotate the camshaft so that the base circle of the | 


cam is ‘facing the applicable cam follower. 


3. ` Using Valve Spring Compressor Тоо! T70P-6049-A 
or equivalent (Fig. 18), collapse the valve spring 
and slide the cam follower over the lash adjuster 
and out. | | | 


4. Lift out the hydraulic lash adjuster. 
installation. 


1. | Rotate the camshaft so that the base circle of the 
^ cam is facing the .applicable cam follower: . x 


VALVE 
SPRING ` 

COMPRESSOR 

= -= TOOL 


Т7ОР-6049-А | 


FIG. 18 Compressing Valve Spring—In Chassis » 


2. Place the hydraulic: lash adjuster in position in the 


bore. 


s. Collapse the valve spring using -Valve Soin u 


Compressor Tool T70P-6049-A or equivalent (Fig. 
-18). Position the cam follower: over the lash 
adjuster and the valve stem. ` 


4.: «Clean the sealing surfaces of the valve cover апа 


cylinder head. 


5. ‘Position seal in cover seal groove, “aking sure 


7. that the seal tang is aligned with notch in the cover. 


6. | Position cover(s) on the cylinder head(s). Tighten 


the rocker arm cover bolt and washer assemblies 
to 8-12 N-m (6-9 ft-lb) from right-to-left (Fig. 16). 


7. Install the air cleaner and ‘all other hardware. 


removed. 
8. . Run the engine at fast idle and. check for oil leaks. 


Valve Spring, Retainer and Stem Seal 
"If the valve or valve seat has not been damaged, the 


. valve spring damper assembly, seals and retainers may 


be replaced by holding the affected valve against its 
seat using compressed air. Use an appropriate air line 
tool installed in the spark plug hole. А minimum of 965 
kPa (140 psi) line pressure is required. If air pressure 
does not hold the valve shut, the valve.is damaged or 
burned and the cylinder head must'be removed and 
serviced. Refer to Section -21-01, General ‘Gasoline 
Engine Service. | 


Removal 


1. . Remove’ the. valve eka arm cover and 
m associated parts.as required. 


2. . Remove the cam follower. - 


| 32: Using Valve Spring Compressor Lever T70P- 6049- 


A or equivalent (Fig. 18), compress the valve 
spring and remove the. retainer locks, spring `, 
„retainer, and valve damper assembly spring. P 

Remove and discard the stem seal. ! 


4. If air pressure has forced the piston to the bottom 


of the cylinder, any removal of air pressure will 
allow the valve(s) to fall into-the cylinder. A rubber · 
band, tape or string wrapped around the end of the 
- valve stem will prevent this condition and will still 
` allow enough travel to check the valve for binds. 


2:5. Inspect the valve stem for damage. ‘Rotate the 


valve and check the stem tip for eccentric 

. "'movement. Move the valve up and down through 

^ normal travel in the’ valve. guide and check the . 

stem for binds. If the valve has been, damaged, it 

will be necessary.to remove the cylinder head and 

service. Refer to Section 21-01, di Gasoline 
Engine Service. А ae 


installation 


NOTE: Unique exhaust and intake guide. mounted waive 
stem seals are required and care should be used to 
install the correct seal in the appropriate location. The 
seals are identified on one end with IN for intake and EX 
for. exhaust. 


1. Install a. new valve stem seal using a plastic 
installation cap using Valve Seal Installer T73P- 
6571-A or equivalent (Fig. 19) and the procedure 

22 given іп Figure 20. Install the valve spring damper 

2-7 assembly retainer and locks. Turn off the air and 
remove the air line and adapter. ( ; 
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FIG. 19 Valve Stem Seal installation Tool 


VALVE STEM INSTALLATION TOOL 


. SEAL ` 
SECTIONAL 
VIEW 


А7070-10: 


| VALVE STEM SEAL . INSTALLATION 


эсе “Ons 


PLASTIC INSTALLATION CAP 
(OIL SURFACE: OF. CAP TO | 
FACILITATE SEAL INSTALLATION) y 


aw) 

DONEC 
SEAL JACKET. = 
VALVE-GUIDE. ' 


STEP NO.1 STEP NO.2 ` 


. TOOL-T73P-6571-A - 
SHOULD;CONTACT > 
. . SHOULDER. _ 


ТРМОЛ |  . STEPNO2  5ТЕРМОЗ _ 


STEP NO.1- WITH VALVES IN HEAD, PLACE PLASTIC INSTALLATIO NO.1- WITH VALVES IN HEAD, PLACE PLASTIC INSTALLATION 


CAP OVER END OF VALVE STEM. 


STEP NO.2- START VALVÉ STEM SEAL CAREFULLY OVER CAP. 


PUSH SEAL DOWN UNTIL JACKET TOUCHES TOP : 
OF GUIDE. 


, STEP NO.3- REMOVE PLASTIC INSTALLATION CAP. USE 


INSTALLATION TOOL-T73P-6571-A OR SCREWDRIVERS 
TO BOTTOM SEAL ON VALVE GUIDE.. . : : 


' A7071-1B 


FIG. 20 Valve Stem Seal Installation . 


2. 


3. 


Apply Ford Multi- -Purpose Grease DOAZ-19584-AA 
or equivalent to all contact surfaces of the cam 


| follower. -Install ‘сат follower and the spark plug. 


Install the rocker arm. cover as outlined. 


Intake Manifold 
Removal 


1. 
2. 


ОЗ. 


Disconnect -battery(s). 


Drain cooling system. Remove air cleaner and 
intake duct assembly. 


Remove ignition coil mounting bracket from T 


‚апа RH. sides of engine: and remove gu tension 
_ lead at the сой. A 


Disconnect and remove external EGR tube and 


both thermactor exhaust air supply manifold tubes. 
Disconnect upper radiator hose at engine. 


-= ФРАНК PLUG 
* ^ WIRE REMOVAL 
Т74Р-6666-А | 

- OR EQUIVALENT ``. 


;: TWIST AND PULL 


B3496-1D - 


FIG. 21 Removing Wires From Spark Plugs - 


6. 


10. 
11. 
42 


13: 
=` ` and intake manifold heater outlet connection. 
14, 


15. 


16. 
17. 


18. 


Disconnect heater hoses at ‘intake ‘manifold and 
water pump. Loosen water bypass позе. at intake : 


_ manifold. 


Disconnect PCV valve and hose (RH. dove 
Disconnect all the vacuum lines at.rear of intake 


. manifold and AE them for idi es ыша 


installation. 


. Disconnect wires at: the soar plugs using: Spak 


Plug Wire Remover T74P-6666-A -or equivalent 
(Fig. 21) and move out of the way. Disconnect and 
remove the distributor cap. and wires as an 


I assembly. 


Remove Бие | Refer to Section 23- 01, 
General Ignition Serniçe tor Шамда ignition 
systems. | 


Disconnect accelerator з and transmission 
kickdown linkage. at the throttle body. Remove 
speed control linkage bracket, if`so equipped, from 
the intake manifold апа: disconnect it from the 
throttle body. Remove bolts holding accelerator 
linkage cable, and position linkage out of way. 


Disconnect fuel lines · at: fuel rail. 


Disconnect wiring «harness ` from. main wiring. 
harness. Wiring harness and lower intake- manifold 
to be removed as an assembly. - 


Remove throttle body heater hose at water. pump 


Remove attaching bolts. Remove intake manifold 


апа throttle body as an assembly using engine 
lifting eyes. If necessary to pry manifold away. 


from the cylinder heads, do not damage the 
gasket sealing. surfaces. 25 


Remove апа discard: intake manifold gaskets ¢ and 


seals. 7 
Af, manifold is: to be. further ЖЕ сора refer to 


Section 24-32, Electronic Fuel ae Бі. (460. 
СІП) у-8. Engine. " z 


Remove all gasket miena iram the: machined 


surfaces of the manifold. -Clean the manifold in а - 


suitable solvent and dry it with compressed air. ' 


Inspect the manifold for cracks, damaged gasket 
surfaces; or other wear or damage. that would 
make it unfit for further service. Replace all 


‘fasteners that are stripped or otherwise damaged. 
` Remove all filings and foreign matter that may 


have entered the manifold as a result of repairs. 
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"TN `. INTAKE MANIFOLD 
SEAL GASKET 
9A425 / 


(2) PLACES DS 


EUN 
5 


aN | 
704) 


47410, 


< 
POLARA 


FRONT OF ENGINE 


SILICONE RUBBER 
D6AZ-19562-B 
3.175mm (0.125 IN) BEAD 
х 38.1mm (1.5 IN) LONG 


е ; 
' A 
; 4 M 
Y n 
' 5. 
1 age - 
^ 17; E 
4.2 : 
МҮ) 
SA ` 
'-* к 


94425 | 
PRESS FIRMLY. Ег 
‘INTO BLOCK > > 

_ CYLINDER ` 

"^ HEAD. : 


CYLINDER. 
i BLOCK . 
FOR APPLICATION OF SEALER- | 
BLOCK TO CYLINDER HEAD — 
TYPICAL (4) PLACES | 
VIEW А 


FOR SEAL INSTALLATION — 
TYPICAL. (4) PLACES 
07050 VIEW А. 


. FIG. 22 Lower Intake Manifold Installation: 
Installation — 
1. 


Clean: mating surfaces of intake manifold, cylinder 
heads, and cylinder block. Use a solvent such as 
Ford Spot Remover B7A-19521-A or equivalent 
degreasing agent. d S 


Apply a 3.2mm (1 /8-inch) diameter bead of sealer, 


in and along the joint, the full width of the cylinder 
block seal mounting surface (four corners) as 
shown in Fig. 21: AE M 


. ‘Install the intake manifold gasket and the front and 
rear intake manifold to cylinder block seals (Fig. 


22). Apply a 1.6mm (1/16-inch) bead of sealer at 


the outer end of each intake manifold seal for the - 


full: width of the seal. 


. NOTE: This sealer sets up within 15 minutes after 


application. Assemble promptly.. ' 


Carefully lower intake manifold into position over 


four studs in ends of cylinder heads. М/һеп intake 
manifold is.in place, run finger around seal area 
to ensure seals аге in place. If seals have 
shifted, remove manifold and re-position seals. 


Ensure intake manifold gaskets are properly 
aligned. Then, install attaching bolts and stud bolts 
into holes 1. through 10 (Fig.. 23). 


7.5L (460 CID) EFI V-8 Engines 


21-24-16 


.. LOWER INTAKE 
MANIFOLD ASSEMBLY 


NOTE: LOWER INTAKE MANIFOLD 
ASSEMBLY SHOWN SIMPLIFIED 
TO CLARIFY INSTALLATION 


FIG. 23 Intake Manifold Torque Sequence 


16. 


17. 


агт: cover. ` 


Install bolts into holes 11 and 12. 


The lower intake manifold fasteners are secured 
following a three step rundown procedure as 
outlined in steps.8 through. 10). . 


Install nuts onto studs 13 through 16. Tighten bolts 


2-1 through 12 in sequence їо 11-16 М-іп (8-12 ft-lb). 
Tighten nuts 13 through 16 in sequence to 11-16 


N*m (8-12 ft-lb). m 
Tighten bolts and nuts 1 through 16 in sequence to 


16-30 Мт (12-22 ft-lb). - | 


. Tighten manifold bolts and nuts 1 through 16 in 
sequence to 30-47 N:m (22-35 ft-lb). 


. "Install external EGR tube and thermactor exhaust 


air supply tubes. | ` | 


Install water pump bypass hose to intake manifold 
fitting and heater hot water tube. 


Connect radiator upper hose to coolant outlet 
housing. us | | 


. Rotate crankshaft damper until No. 1 piston is at 


TDC at end of compression stroke. Install the 
distributor. Refer to Section 23-01, General Ignition 
Service for breakerless ignition systems. . 


. Connect heater hoses at intake manifold and water 


pump. „ xm 5 E 
Install accessory drive belts and tighten to 
specification. | 7” 


Connect PCV valve and hose to RH valve rocker 
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18. Connect fuel lines to fuel rail. 


19. Install ignition coil mounting brackets on LH and 
E RH sides of engine. | 


20. Сотр!еїе all electrical connections. | 
.21. Position accelerator linkage on manifold. | Attach 


accelerator linkage · «cable. Attach speed control, 


linkage bracket to intake manifold, if so equipped. 


Install accelerator and kickdown linkage to throttle. 


body. 


` 22. Connect the vacuum ines to their respective ports 
at rear of intake manifold. 


23. Secure distributor cap to distributor. Connec spark- 


plug wires to spark diac Connect coil agen tension 
lead to coil. · 


24. Fill and bleed.the seeing system. -Refer to SEENON 
2 27-02, Cooling System Service. 


25. Connect the battery(s). . 


. 26. Start engine. , Check and adjust ignition timing, if 


necessary: Connect. distributor : ‘vacuum lines. 


27. Operate éngine at fast idle and check for. coolant 


leaks. Check coolant level and refill as necessary. 


. 28. Start the. engine and allow it to reach normal ` 


operating: temperature. Then, while hot, tighten the 


"manifold attaching nuts and bolts to. 30- 47 N:m 


(22-35 ft- Ib). 
29. Install air cleaner and intake duct зешш, 


. Valve  Tappet ` 


The following. procedure is &DBlicüble for removing 
one or all of the valve tappets. Before replacing. a 
- hydraulic valve tappet for noisy operation, ensure the 


noise is not caused by improper valve pIGRIOrICO or by. 


worn rocker ғ arms and/or: CE rods. | 

Removal . ` am | 

1. Remove intake mariifold as outlined. 

2. Remove the valve rocker arm Covers. Loosen the 


_ rocker arm fulcrum bolts and turn rocker arms to ` 


one side (Fig. 24). 
3. Remove the push rods in sequence. 


A10392-1A 


FIG. 24 Removing Valve Push Rod 
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4. Remove the válve poas with a magnet.’ Place - 
- them ina rack in sequence. If the.tappets аге stuck. 
| in bores, use Hydraulic Lifter Puller T70L-6500-A or 
equivalent to remove them. Rotate tappets back: 

and forth to. loosen mem from gum or: varnish 
deposits. | 


Refer: to Section 21 -01, General Gasoline: Engine 
Service for cleaning, inspection and testing procedure. 
If necessary to disassemble tappet(s), >! to Valve 
Tappet Disassembly. and Sm: | Я 


Installation 


1. Clean the outside T valve tappets. Tappets and 
bores. are to be lubricatéd. with recommended 
engine oil before installation. Install the tappets · 

into their original bores. Check any new tappet for. 
free fit in bore to which it is to be installed. Prior.to 
installation of a new lifter, ensure lifter.is.füll of oil 
by working the valve tappet plunger up and down: 
until the tappet fills with fluid and all traces of air ` 
bubbles has disappeared. ' 


2. Install push. rods: in original sections. Apply Ford 


Multi-Purpose Grease DOAZ-19584-AA ог 2: 


equivalent to. valve stem tips and push rod ends. 


28. Position the rocker arms over: the push rods. 
Tighten the bolts following the procedure under `. 
Valve Rocker Arm istanaden: E valve | 


. clearance as outlined. 


4. - Install rocker . arm covers: following КЕТЕ 


under Rocker. Arm and Cover Installation. 


5. Install intake manifold and throttle body following ` 
| the: instructions under Intake Manitolg: à 


Cylinder Heads. 

Removal . 

1. Drain’ боой system. | | 
2. Remove intake manifold and éarburetor as an 


assembly following ida "under инке 
Manifold:.Removal. 


| 8. Disconnect muffler inlet pipe at exhaust, manifold. B 


4.  Loosen air d а drive belt, if so: 
© equipped. 


5. Remove ниш air pump and alternator. 


26. Remove the Thermactor air pump bracket bolts 


апа position the mounting bracket to the side (RH | 
head). 


7. Mf. equipped with air condor na E off 


compressor at service valves and. remove valves ` 
and hoses from compressor. Remove nuts 
attaching compressor support bracket to water- 
E eade bolts - attaching compressor to ` 


A10393-1A 


FIG. 25 Cylinder Head Bolt Torque Sequence | 
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иррег faguntind bracket and position. compressor 
out of the way. Remove compressor and power 


steering pump mounting bracket from cylinder ` 


... head and water pump. Refer to Section 36-65, E- 


10. 


0041 


12. 


150—E- 350 Air Conditioning System. | 


If not equipped with air conditioning, remove 


bolts attaching power steering pump bracket to LH - 
‘cylinder head: Position pomp and bracket out of 


the way. 


‘Disconnect the oil filler tube (E- Series and Motor | 


Home Chassis). 


2 Remove the Thermactor supply manifold from the | 
' exhaust manifold. 


Remove valve rocker arm covers. Remove rocker ` 


arm fulcrum bolts, rocker arms, oil deflectors, 


fulcrums апа: push. rods in sequence so they сап 


be installed in their original positions. 


| Remove cylinder head attaching bolts. Lift cylinder 
=- heads and exhaust manifolds as assemblies from 
22 *eylinder block with a hoist. If necessary to loosen 
: cylinder head gasket seal, 


pry at forward 
corners of cylinder heads against casting 
bosses provided on cylinder block. Do not 


damage machined surfaces of head or block: i 
Discard cylinder head gasket. 


Af disassembly or machining -òf cylinder head is .. 


required, remove. exhaust manifold. 


Installation- 


22%. 


Clean cylinder head, iake manifold, valve rocker 
arm: cover, and cylinder block sealing surfaces. If 
cylinder · head was removed. for. cylinder head 
gasket replacement, . check flatness of cylinder 


head and block gasket .surfaces. If exhaust 


. manifold was removed, coat’ cylinder head апа 
manifold port areas with film of graphite grease 


and install manifold to cylinder head. 


"Place two long cylinder head attaching bolts in two . 


rear lower bolt holes of LH cylinder head. Place a 


long cylinder head attaching bolt in rear lower bolt 
. hole of RH cylinder head. Use rubber bands to 


retain bolts in position, above head-to-block mating 
surface, until cylinder heads are installed. 


Position new cylinder head gaskets on block over 
dowels. Do not apply sealer to head gasket 
surfaces. Place cylinder heads on block, guiding 
exhaust manifold studs into muffler inlet pipe 
connections. Install remaining attaching bolts 
(longer bolts in lower row of bolt holes). Tighten all 
cylinder head attaching bolts in sequence (Fig. 24) 
in three steps: first to 108-122 М-т (80-90 ft-lb), 


then to 136-149 N-m (100-110 ft-lb), and finally to 


177-189 N:m (130-140 ft-lb)... When this 
procedure is used, it is not necessary to 
tighten bolts after extended operation. . 


‘Clean and inspect push rods, one at a time. Clean | 
‘the oil passage in the push rods with a suitable 


solvent, and blow out with compressed air. ` 


- Install push rods in original positions. Apply Ford 


Multi-Purpose Grease DOAZ-19584-AA or 
equivalent to valve stem tips and push rod ends. 


Lubricate and install the rocker arms following the. 


procedure under Valve Rocker Arm Installation. 


Ensure lower ends of push rods remain Scalea, | 


in valve eee 
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14. 


15. 


16. 
17. 
18. 


. refrigerant. 
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2. 


3. 
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Tighten muffler inlet pipe stud nuts to 34- -52 N:m 
(25-38 ft-lb). | 


Install intake manifold and carburetor assembly | 
following . procedure, under. Intake Manifold - 
Installation. | 


Perform Valve Ciéaranes Check, as “outlined. 


- Adjust” only if necessary. 


10. 
` mounting. bracket, with power’ steering.pump іп 


If equipped with air conditioning, install compressor · 


place, to LH cylinder head and water pump. Attach 
compressor to mounting bracket. Connect service 


X valves and hoses to compressor. 


|f not equipped with air ОД | йден 
power steering pump and bracket to LH cylinder 
head and water pump. 


Connect oil filler tube (E-Series and Motor Home 
Chassis). E 


Install Thermactor - supply manifold. о exhaust 
manifold. ` 


Install bolt attaching alternator and ai pump 
bracket to RH cylinder head. Install air pump and 
alternator. Adjust. alternator drive belt tension. 


Refer to Section 27-06, ОЕР Drive Belt | | 
Service. 


Install air conditioning and power UE pump 
drive belt. 


Fill and bleed cooling system. Refer to. Section 27- 
02; Cooling System Service. Fill and bleed power 


| steering reservoir, as necessary. 
"Connect battery(s).. 
Start engine and check for leaks. 


If equipped with air conditioning, evacuate . 
compressor and partially charge system with 
Refer to Section 36-30, Air. 


z Exhaust Manifolds - 


.- Removal ` 


If removing RH. exhaust manifold, remove spark : 
plug heat shield. 


. Remove spark liga wires using Spark Plug Wire ` 
Remover T74P-6666-A or equivalent (Fig. 21). 


Disconnect Thermactor air supply manifold. 
Disconnect . external EGR tube on LH. exhaust ` 


. manifold. 
‘Disconnect. exhaust manifold(s) at muffler inlet 


pipe(s). 


» Remove power steering pump НЕЕ bracket (on 


Econoline remove brace). Remove oil dipstick tube ` 


| from LH exhaust manifold. 


Remove attaching bolts and washers. Remove 
exhaust manifold(s). 


‘Inspect the cylinder head joining flanges of the 
exhaust. ono) for evidence of. exhaust gas | 
leaks. 


Inspect the. manifold(s) for ' cracks, ‘damaged 


.— sealing surfaces, or other wear or damage that. 


would make them unfit for further service. 
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Installation . 


1. 


EXHAUST MANIFOLD 


Clean mating surfaces of exhaust manifold(s) and 
cylinder head(s). Clean mounting flange of 


‘manifold(s) and inlet -pipe(s). Apply light film of 


graphite grease to exhaust manifold(s). 


` Position exhaust manifold(s) . on cylinder head(s). 


Install attaching bolts and washers, starting at 


fourth bolt hole from front of each manifold. 


Tighten bolts to specifications working from center 


of manifold to both ends (Fig. 26). 


Position inlet pipes to manifolds. Install attaching 
nuts and tighten to specification. Refer to Section 
26-01, General Exhaust System Service. 


Install heat shield and spark plug wires. 


Install air cleaner and intake duct assembly, i if 


removed. 


Start engine and check for ы Teak. 


EXHAUST MANIFOLD 
7 9431 (RH) 


3/8-16 x 1.62 BOLT 
HEX FLANGE HEAD 
TIGHTEN TO 

30-41 N-m 

(22-30 FT-LB) 


CYLINDER 


Water Pump 
Removal ` 

1. Drain cooling Suis Refer to Section 27-02, 
Cooling System Service. Remove the fan shroud 
‘attaching bolts. \ 

Remove. bolts attaching fan: ‘assembly (Fig. 8) to 
water pumps and remove shroud and fan. ` 

3.: Remove power steering and A/C I 7 Y (if so 
equipped) drive belts. 

4. Н vehicle is equipped with air conditioning, loosen · 
compressor attaching bolts and remove.. Remove .. 
air conditioner and power steering pump bracket. 

5. Loosen alternator bolts and remove alternator and 

` air pump drive belt. Remove air pump and bracket. 

6. Loosen the bypass hose clamp at the pump. 

7.- Remove remaining water pump attaching bolts and 

| remove water pump from cylinder front cover. 

HEAD ` FRONT OF ENGINE 


| 4 
Pc / 2 
3/8-16 x 2.75 BOLT 
HEX FLANGE HEAD | 4 7. 
TIGHTEN TO Q: 
30-41 N:m 


(22-30 FT-LB) 
(3) PLACES 


3/8-16-16 x 2.82 STUD ` 


CYLINDER HEX SHOULDER : 
HEAD TIGHTEN TO 
. 30-41 Nm ` 
"= (22-30 FT-LB) 
(3) PLACES 
FRONT OF ENGINE: 


E < N 


9431 (LH) 


30-41 Nem 


' (22-30 FT-LB) 


(4) PLACES 


.FIG. 26 Exhaust Manifold Installation “` 


: . 3/8-16-16 х -3.79 STUD ` 
HEX SHOULDER ` 
TIGHTEN TO 30-41 N-m 
(22-30 FT-LB) 


3/8-16 x 2775 BOLT 


: HEX.FLANGE HEAD . 
` TIGHTEN TO - 


30-41 N:m 
(22-30 FT-LB) 


` (3) PLACES 


3/8-16 x 3.79 STUD 
HEX SHOULDER 
TIGHTEN ТО: 
30-41 Nm `: 
(22-30 ET-LB) - 


Š 3/8-16-16 x 282 STUD. . =. 
ELEM R HEX SHOULDER 
mE TIGHTEN TO DEC 


- А10687-2А 
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- Remove separator plate from water pump. Discard 
gaskets. 


Installation 


1.. Remove’ any gasket material ‘fiom water pump, 
cylinder front cover and ЕРА pae mating 


surfaces. 
2. Position new gaskets coated. on both sides with 


. : Perfect Seal Sealing Compound B5A-19554-A or 


` equivalent water-resistant sealer. 


Position water pump on cylinder front cover. ‘Install | 


bolts and tighten to 20-28 N-m (15-21 ft-lb). 


4. Install pulley on water pump. Position ae belts on 
their respective. pulleys. 


5. Connect radiator lower. hose, heater return hose, 


and bypass hose to water pump. 


6. Install air conditioner compressor bracket with 
power steering pump іп place. 


7. Rotate the alternator and air pump bracket into 
. position and install the attaching bolts. Install air 
pump and alternator. | | 


8. Lower the fan and radiator shroud into position. 
Refer to Section 27-04, Radiators. Install the fan 
(Fig. 8) attaching bolts and the shroud attaching 
bolts. Tighten the bolts to 16-24 Nem (12-18 ft-lb). 


9. Adjust the power steering, alternator, air pump and 
compressor belt tension to specification. Refer to 
Section 27-06, Accessory Drive Belt Service. 


10. Fill and bleed the cooling system. Refer to Section 
° ` 27-02, Cooling System Service. 


11.. Start the engine and check for leaks. 
Front Cover and Timing Chain 
Removal 
Cylinder front cover oil seal replacement is 


recommended whenever the cover has been 
removed. | 


1. Disconnect battery(s). 


2. Drain cooling system and crankcase. Refer to 
Section. 27-02, Cooling System Service. 


3. Remove screws attaching radiator shroud to 
radiator. Remove bolts attaching fan-to water 
.pump shaft (Fig. 8). Remove fan and radiator 
. shroud. 


4. Disconnect radiator upper and lower hoses at 
engine: Disconnect transmission: and engine oil 
cooler lines at radiator, if so equipped. Disconnect 

- engine oil cooler from radiator support апо position 
. out of the way. 


5. Remove radiator upper support and remove 
radiator. Refer to Section 27-04, Radiators. 


6. Position alternator splash shield out of the way. 
7. Loosen alternator attaching bolts to relieve tension 


on drive belt. If equipped with air conditioning, ` 


loosen compressor idler pulley. Remove front end 


accessory drive hardware as outlined. Remove © 


drive belts with water pump pulley. 


8. Remove alternator, air pump and A/C compressor, 
‚ if so equipped, and their respective brackets. . 


9. Remove the crankshaft кра from the vibration 
: Jamper | 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


1. 


Remove bolt and washer attaching crankshaft 


damper. Remove crankshaft damper using 
Crankshaft Damper Remover T58P-6316-D, or 
D80L-522-A or equivalent (Fig. 27). Remove 
Woodruff key from crankshaft. 


Loosen bypass hose at water pump. Disconnect . 


heater return tube at water pump. 


Remove bolts attaching front cover to cylinder 
block. Remove front cover and. water pump as an 
assembly. Discard front cover gasket and oil pan 
seal. Using a thin-blade knife, cut the oil pan seal 
flush with cylinder block face.separating the cover 
from the cylinder block. 


If new front cover is to be installed, remove water 
pump and install it and a new gasket on the new 


- front cover. 


Check timing chain NES Refer to Section 21- 
01, General Gasoline Engine Service. 


If the timing chain and sprocket are to be removed, 
crank the engine until timing marks on sprockets. 
are as shown in Fig. 28. ` | 


Remove camshaft sprocket capscrew and washer. 
Slide timing chain and sprockets forward, and 
remove as an assembly (Fig. 29). 


Refer to Section 21-01, General Gasoline Engine 
Service for cleaning and inspection procedures. - 


Installation 


Assemble the Тер sain and sprockets so: 
sprocket timing marks align with each other as’ 
shown in Fig. 28. Install the chain and sprockets as 
an assembly to crankshaft and camshaft. Verify 
proper alignment of timing marks after installation. 


Install front oil slinger. 


Install the camshaft sprocket capscrew and ` 
washer. Tighten capscrew to 55-61 N-m (40-45 ft- 
Ib). Lubricate timing chain with recommended 


. quality engine oil. If a new chain is to be installed, 


submerge chain in a cóntainer of; recommended 


‘quality engine ой. | 
. . Coat the gasket surface of the ой pan with sealer. >. 


Cut and position the required sections of a new 
seal on the oil pan. Apply Ford Silicone Rubber 


CRANKSHAFT 
DAMPER 
REMOVER 


г D80L-522-A 


A10375-1B 


FIG. 27 Removing Crankshaft Vibration: Damper. P 
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TIMING 
MARKS 


. A10737-1A 


A10738-1A 


FIG. 29 Removing or Installing Timing Chain 


D6AZ-19562-A (or -B) or equivalent sealer at the 
. corners. ` | | | | | 


4. Replace front oil seal using Bearing Housing Seal 

Replacer T72J-1177 or equivalent (Fig. 32). After 
installation 
position. 


5. Coat the gasket surfaces of the block and cover | 


with Perfect Seal Sealing Compound B5A-19554-A 
. or equivalent sealer, and position а new gasket оп 
the block. | | 


.6. Position the front cover onto the cylinder block. 
. Use care when installing the cover to avoid seal 
damage or possible mislocation. | 


ensure that seal spring remains іп. 14. 


` to specifications. Refer to Section 27-06, 


7.5L (460 CID) EFI V-8 Engines 


FIG. 


30 Aligning Front Cover ` ` 


21-24-21 


FRONT COVER `` 
-ALIGNER TOOL 
. T68P-6019-A. 


_ [| A10076-1A - 


Install the front cover-to-seal alignment tool into 
proper position (Fig. 30). It may be necessary to 
force the cover downward in a manner to slightly 
compress the pan seal. This operation can be 
facilitated by using a suitable tool at the attaching 
bolt hole locations. | 


Coat the threads of the attaching bolts with Pipe 
Sealant with Teflon@ D8AZ-19554-A or equivalent 
oil-resistant sealer and install the screws. ` 


. While pushing in on Front..Cover Aligner Tool 


T68P-6019-A or equivalent (Fig. 30), tighten the oil 
pan-to-cover attaching bolts to 10-12 N-m (9-11 ft- 


. Ib). Remove alignment tool. Tighten the cover-to- 


10. 


NE 
^. » install ‘crankshaft damper .using Crankshaft 


12. 
13. 


15. 
16. 


cylinder block attaching screws to 17-24 N-m (15- 


21 ft-lb). ` 


Apply white lead and oil mixture, Ford Multi- 
Purpose Grease DOAZ-19584-AA or equivalent to 
front of crankshaft for damper installation. 


Position ‘crankshaft damper Woodruff key and 
Damper and Sprocket Replacer T52L-6306-AEE or 


equivalent (Fig. 31). Install damper attaching screw 
апа washer.. Tighten to 95-122: N-m (70-90-ft-Ib). 


Install the crankshaft pulley and water pump pulley. 
Install front end accessory drive hardware. - 
Install accessory drive belts and adjust belt tension 


Accessory .Drive Belt Service. Tighten alternator 


. attaching bolts and compressor idler pulley. Refer 


to Specifications. | PCR e 
Install alternator splash shield (Econoline .only). 


Position radiator to lower support. Position upper - 


support to radiator, and install . attaching bolts. 


. Connect radiator upper and lower hoses at engine. 
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FRONT COVER | 

SEAL REMOVER 
"TOOL NO. ` 

T70P-68070-B 


A5765-18 


FIG. 31 Removing Front Crankshaft Seal. 


Connect transmission and engine oil cooler ines. 
Refer to Section 27-04, Radiators. x 


17: Place fan assembly inside radiator shroud and set 
in position in vehicle. Position the fan and fan 
spacer on the water pump pulley. : Install and 

 . tighten the attaching bolts (Fig. 8). Install screws 
attaching shroud to radiator. . 


18. The crankcase oil should be drained and refilled 
with the proper grade and quantity .of engine oil 
before starting the engine. : 


19. Fill and bleed the cooling system. Refer to Section 
. 27-02, Cooling System Service. Fill the crankcase 
to the correct level, with the recommended oil. 


20. Connect battery(s). | 
21. Run engine at fast idle and check for coolant ава 


oil leaks. Adjust ignition timing to specification 


listed on the Vehicle Emission Control Information 
(VECI) decal. ` 


Front Oil Seal 


Removal 


Replacement of the front oil seal is 
recommended whenever the: "ont cover is 
removed. | 


| Removal | : 
1. Remove the, bolts attaching the an shroud to the 
- - radiator. 


2. Remove the fan bolts from the water pump shaft. 
.. Remove the fan, spacer and shroud. 


. 8. Loosen the alternator, power steering; ‘Thermactor 
| апа air conditioner. drive belts. | 


4. Remove the crankshaft pulley from the vibration 
` damper. Remove the damper attaching screw and 
washer. Install the puller on the crankshaft 
vibration damper and remove the vibration damper. 


5. Place the Front Cover Seal Remover T70P-6B070- 


B or equivalent onto the front cover plate over the ` 


front seal (Fig. 32). Tighten the two through bolts to 
force the seal puller under the seal flange. 


6. Alternately tighten the four puller bolts one half 
turn at a time (Fig. 32). Pull the pal seal from the 
front cover. | 


Installation 


1. -Coat a new front cover rolate oil seal with ае 
or equivalent and place it onto the Front: Cover 
Seal Replacer T70P-6B070-A (Fig 33). Place the 


FRONT COVER ` 
> SEAL REPLACER 
TOOL-T70P-6B070-A 


A10352-1A - 


FIG. 32 Installing Front Cover Seal 


sleeve and seal onto the end of the crankshalt and 
push it toward the engine until the seal starts into 


..— the front cover. 


Place the installation screw, washer, and nut onto 
the-end of the crankshaft. Thread the screw into 


the crankshaft. Tighten the nut against the washer . 
and installation’ sleeve to force the seal into the 
front cover plate. Remove the installation tool from 
the crankshaft. 


| Apply Lubriplate or equivalent. to the oi seal 


rubbing surface of the vibration damper inner hub 
to prevent damage to the seal. Apply a white lead 
and oil mixture to the front о! the. ӘЛ for 
damper installation. 


Line up the crankshaft vibration damper keyway 
with the key on the crankshaft. Install the vibration 
damper on crankshaft. Install the capscrew and 
washer. Tighten the screw to 95-122 N-m (70- ч 


ft-lb). Install the crankshaft pulley. 
. Install the alternator, power steering pump, 


Thermactor and air conditioner. belts, if so 
equipped. 


Position the. fan shroud over the water pump 
“pulley. Install the fan. Install the fan shroud 


attaching screws. 


. Adjust the drive beits to Балалы ИА Refer to ` 
Section 27-06, Accessory Drive. Belt Service. 


Camshaft 


Refer to Fig. 34 for the camshaft and related parts. 


Removal | 


1. 


Remove cylinder front cover, timing chain айй 
sprockets following procedure under Front Cover 


and Timing Chain. Check timing chain deflection 
. before removal. Refer to Section 21-01, General 
Gasoline Engine Service. 


Remove the intake manifold and throttle body as 
an assembly as outlined. under Intake Manifold, 


Removal. | 
Remove valve cker arm covers. . Back off all 


rocker. arm fulcrum: bolts, turn rocker arms 
sideways, and remove the push rods in sequence 
(Fig. 24). | | 
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Installation 


1: Ой the camshaft ТЕ Т2 and apply Ford Multi- 

Purpose Grease DOAZ-19584-AA or equivalent to 

` the cam lobes. аен slide camshaft into 
position. 


2. Install camshaft thrust plate. Check camshatt and 
play following procedure in Section 21-01, General 
Gasoline Engine Service. If end play is excessive; - 
replace the camshaft thrust plate. 


28. Install timing chain, sprockets, oil slinger and front 
cover.as detailed under көп! Cover and Timing 
Chain. | 


4. Position the radiator in the ep oi and install the 

radiator upper support to secure radiator. Refer to 
| | | Section 27-04, Radiators. Connect the radiator 
CRANKSHAFT DAMPER | | Я lower hose and oil cooler lines. 


REPLACER TOOL ` M | | 
| 5. Install the grille center support and air conditioning 
T52L-6306-AEE . ` : 
да 2 condenser. Refer to Section 36-65, E- 150--Е- 350 
Air Conditioning System. 


6. Clean the tappets externally. КОЛ the ore 
.. and tappet bores with specified engine: oil before 
BENE NEN. | installing them. Lubricate the push rod ends with 
prj. T | Ford Multi-Purpose Grease DOAZ-19584-AA or 
e Qmm — i : equivalent. Install the valve tappets and push rods 
in their original positions. 


FIG. 33 Installing Crankshaft Vibration Damper 


THRUST 


PLATE p. | 7.. Install intake manifold апа throttle body following 

i ow | . К the procedure under Intake Manifold, Installation. 
REAR BEARING 8. Rotate the crankshaft damper until No. 1 piston is ` 

` BORE PLUG | at TDC at the end of compression stroke. Install 


the distributor following. the procedure in Section 
23-01, General Ignition Service for breakerless 
| ignition systems. 


9. Apply Ford Multi- -Purpose Greas DOAZ- 19584- AA 
‘TIMING CHAIN-6268 ` ` or equivalent to valve stem tips. Position rocker. 
- AND SPROCKET-6256 ` | arms over push rods and tighten bolts following the 
d | - procedure under Valve Rocker Arm Installation. 
Adjust. valve clearance if necessary as outlined. 


A10396-1B | 10. Clean the valve rocker arm covers and. cylinder 

es | | _ head sealing surfaces. Position new ѕеаі,. if 

FIG. 34 Camshaft and Related Parts š required, in cover seal groove. Ensure that the seal 
| | . -tang is secured in the notch of the cover. ` `: 


4. Remove the valve tappets with a magnet and 1, Position cover on the cylinder head and tighten the 


 CAMSHAFT ` 
6250 


place them in a rack in sequence. If the tappets are foür rocker arm cover bolt and washer assemblies 
stuck in bores, use Hydraulic Lifter, Puller Tool ‚ t0-8-12 N-m (6-9 ft-lb) as outlined. | 
T70L-6500-A or equivalent to remove them. Rotate | Ё 
the tappets back and forth to loosen them from 12. Connect the radiator upper hose. Connect heater 
дит or varnish deposits. ЕБ -— hose at intake manifold. and at water pump. 
| | NP. 13. Install the accelerator linkage. Install the Speed 
5. Remove the bolts attaching the air conditioning control linkage, if so. equipped. ` | | 
. condenser to the chassis, if so equipped. Carefull | 
rest the condanser-on Шейн PRA Secure it ч 14. Connect engine vacuum ‘lines to their ОГЫНА 
this position. Refer to Section 36-65, E- 1 50—Е350 _ Outlets on the fitting at rear of the intake manifold. I 
Air Conditionini S stem. Connect PCV valve and hose to Шш. valve rocker 
9 Уу "X |^ , ` апт cover. | 
6. — the grille. га T 15. Install the distributor cap and connect. the col and 
p 9 IN 4 I | spark plug wires. | | 
7. Remove the camshaft thrust plate attaching bolts, 16.. Place the fan assembly in the radiator shroud and . 
апа carefully remove the camshaft from the front _ .setin position. Position the fan assembly and fan 
of engine. Do not damage the camshaft ^ Spacer, if so equipped, to water pump hub. Install 
bearings by nicking them with the cam lobes. апа tighten the attaching screws to specification. 


' Install screws attaching shroud to the radiator. ` 


Refer to Section 21 -01, бепега! Gasoline Engine 17. Place the water: pump ‘pulley ‘and ‘drive ‘belts in 
Service for “cleaning and inspection o Ceres ' . position on the water. pump hub. Adjust the tension 
and repair as fequited: қ of drive belts. Refer to Section 27-06, Accessory 
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Drive Belt. Service. Tighten attaching screws. Refer | 


to Specifications. 


18. Fill and bleed the cooling system. Refer to РТА | 


27-02, .Cooling System. Service. Fill and bleed 
power steering reservoir. Run engine at fast idle 
and check for leaks. 


49. Adjust the ignition timing to specifications listed on 
` ` the engine decal and connect distributor vacuum 
line. ` 


20. Adjust transmission. inkaqa, if necessary. Refer to 


Group 16 or 17. Install the air cleaner and intake 


duct. 
Flywheel .. 
Removal ` . 


1 Remove. the transmission from vetücio: Refer to 
Group 16 or. 17. Remove the mounting flywheel 
. bolts and remove flywheel from the crankshaft. 


` Refer to Section 21 -01, General Gasoline Engine 
Service for Sp cio: 
Installation | 


e Install flywheel on crankshaft. Install the mounie 
.. bolts. Tighten to 103-115 М-т (75-85 ft-lb). 


2. Check flywheel runout (Fig. 35) and ring gear 
| runout using Dial Indicator With: Bracketry TOOL- 


4201-C' or equivalent. Refer to Section 21-01, 
General Gasoline Engine Service. Refer to 


Specifications at the end of this Section. 


d Install. transmission assembly into vehicle. Refer to 


Group 16 or 17. 


Camshaft Rear secum Bore из 


: Removal 


1. Remove the iratsmission from the vehicle. Refer 
|^ cto Group 16 or 17. 


2. Remove flywheel and engine rear cover plate 


. following procedure under Flywheel Removal. 


3. Replace the plug. Refer to Section 21 297; General 
. Gasoline Engine SENICE: 


DIAL INDICATOR 
_ WITH BRACKETRY 
TOOL-4201-C 


FiG. 35 Checking Flywheel Runout 


Installation 


1. - Install the engine rear cover plate and КӨТЕН 
| following procedure under Flywheel Installation. 


2. Install the transmission. Refer to Group 16 or 17. 


Ой Pan 


Removal 


he Remove the engine cover, disc опа the battery, 
and drain the cooling system. Refer to Section 27- 
02, Cooling System Service. ` a 


2. Disconnect the fresh air inlet tube and remove the 
air cleaner assembly. Disconnect the throttle and 
transmission linkage at the throttle body. 
Disconnect the power brake vacuum line. 


3. Disconnect the fuel lines at the fuel rail; and 
. disconnect air tubes at the. throttle body. 


4. ` Disconnect the radiator upper and lower hoses. 


5. Disconnect the two transmission oil cooler lines at- 

* the radiator. Disconnect engine oil cooler lines at 

the filter adapter, if so equipped. Remove the fan 

assembly and shroud, and remove the radiator 

^. (bolts). Refer to Section 27-04, Radiators. Remove 

|.— the power 159100 pump and position out of the 
. way. 


6. Remove the front engine ОШ attaching through 
bolts. Remove the nuts attaching. the oil рөн 
_tube to the exhaust manifold. 


7. Remove the oil filler tube and bracket (boit). 


8. If -so equipped, rotate A/C lines (at rear of 
compressor) down to clear the dash. Remove the 
-A/C lines if necessary. ` 


9. Remove the upper intake manifold and throttle 
body as an assembly. 


10. Raise the vehicle on a hoist, drain the crankcase, 
and remove the oil filter. | 


11. Remove the muffler. inlet pipe assembly 
Disconnect the manual and ReKCown 105456: from 
the transmission. . 


+ 12. Remove the: dive, shaft and. coupling ‘shaft 


assembly: Remove the transmission dipstick tube 
assembly. 


13. Remove the dipstick and tube fiam the oil pan. 

~ Place a transmission jack under the engine oil pan. 

` Insert a wood block between the jack surface. and 

the oil pan. Jack the engine upward; pivoting about 

the rear mount until the transmission contacts the 

floor. Then, block the engine in position at the 

'; engine mounts. The engine must remain 

centralized to obtain the: maximum height. The 

. engine must be raised 102mm (four телев аї mie 
mounts to remove the oil pan. 


..14. Remove the oil pan retaining bolts. Lower the.oil 


pan. Remove the oil pump and pickup tube 
' attachments. Drop the oil pump and pickup. tube 

assembly into the oil pan. Remove the oil pan 

rearward from the vehicle. | 


Installation 


1. Clean the oil pan gasket surface at the cylinder 
22 block: Clean the ой pan assembly, the oil pump · 

‘pickup tube, and the screen. Prime the oil pump by 
." filling the inlet opening with oil and rotate the pump 
x: shaft until oil ШЫНЫ from the outlet opening. 
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2. Position the oil pan gaskets and end seals to the 


. cylinder block using sealer. Position the oil pan 
. with oil pump and pickup tube assembly to the 
chassis. 

cylinder block. 


3. Position the oil pan to the cylinder block and install | 


the attaching bolts. 


4. Place jack under engine апа raise engine ‘enough 
- to remove blocks. 


.5. Lower engine and remove jack 


6. Position the engine oil dipstick tube to the ой рап 
and exhaust manifold and install.the attaching nut. 
7.  Re-position the A/C lines, if so equipped.’ 


8. Install the engine support-to-bracket attaching 
. through bolts and connect the manual kick-down 
linkage at the transmission. Install the. drive shaft 


and coupling shaft assembly, and the muffler inlet | 


pipe assembly. 


9. Clean the oil filter mounting surface апа install the 


oil filter. 


10. Lower the vehicle from the hoist. Install the engine 


oil filler tube and bracket. (one bolt). Attach the oil 
dipstick tube to the LH exhaust manifold (опе nut). 


11. Install the radiator assembly and connect the two’ 
transmission and engine oil cooler nnes: Refer to 


Section 27-04, Radiators. 


12. Install the fan assembly and shroud, and then 
connect the lower and upper radiator hoses. 


13. Install the upper intake’ manifold and throttle body. 


14. Connect the throttle and: transmission ydinkage at 
the throttle body. 


15. Re- -position the power. steering pump belt and 


adjust tension. Refer.to Section 27-06, Accessory 
Drive Belt Service. Install the transmission filler 
tube to.the RH cylinder head (two bolts). 


16. Install the air cleaner assembly and fresh air inlet 
tube, fill and bleed the- cooling system.' Refer to 


Section 27-02, Cooling System Service: Connect . . 
the battery and fill the crankcase. Start the engine . 


.and check for leaks. : ‘Install the ui cover. . 


Oil Pump. 


Remove and install the oil pump as outlined under Oil 


Pan Removal and Installation. Тһе; ой pump. and oil pan 
. must be removed together., | 


Crankshaft Rear Oil Seal 


Replacement of a crankshaft rear oil seal (due to oil 
leakage) requires replacement of upper. and lower 
seals. Refer to Pee on 21: “01; General Gasoline Engine 
Service. ке . | | 


| Main Bearing 


Main and. connecting rod bearing insert a are selective, ` 
fits. Refer to Section 21 01, General Gasoline Engine 


Service. 


Removal : | 
1. Drain the crankcase. Remove the oil level dipstick: 


_ Remove the ой pan, oil pump and related. parts . 
following the procedure under Oil: Pan.Removal. . 


leaving other . 


2.  Heplace one bearing at a time, 
bearings securely fastened. Remove the ` main 
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Install the oil pump assembly to the 


21-24-25 


` bearing сар to which new ‘bearings аге” to be 
installed. | 


. 3. Insert Main: Bearing: Insert TOOL-6331- E or 


equivalent in oil hole in crankshaft - (Fig. 36). 


4. Rotate the crankshaft in the direction of engine. 
rotation to force bearing out of block. ` | 


5. Clean the crankshaft journals. Inspect journals and | 

`+ thrust faces (thrust bearing) for nicks, burrs or 

bearing pickup that woua cause prematuro vend 
wear. 


Installation | 


1. То install upper main bearing, place plain — of 
bearing over shaft on locking tang side of block 
and partially install bearing so Main Bearing Insert 
TOOL-6331-E or equivalent can be inserted into oil 
hole in crankshaft (Fig.:36). With Main: Bearing 
Insert TOOL-6331-E or equivalent in oil hole, rotate | 
the: crankshaft in the opposite direction of engine | 
rotation until the Re seats itself. Remove the 
tool. | | 


2. Fit the main bearings. Refer to Section. 21 -01, 


General Gasoline Engine Service under Fitting 
adio: with io T 2 


CRANKSHAFT 


BEARING 
JOURNAL  . i 


"MAIN BEARING. 
INSERT TOOL-6331- 


E , 'A10363- 1A 


FIG. 36 Removing or Installing Upper Main Bearing 
Insert . 


8222. INSTALLSEAL WITH LIP - 
272: TOWARDS FRONT OF ENGINE 


9.53mm ., | 
(3/8 inch) 


E 2 š 
E eea 
¢ . 
ers 
' 


FRONT 
OF ENGINE 


SEAL HALVES то PROTRUDE BEYOND: 
PARTING FACES THIS DISTANCE TO, 
ALLOW FOR CAP. Ө BLOCK ALIGNMENT ; 


| 9.5: smni 2. 
j( МІЗ ine ih) ` 


REAR FACE "OF REAR 
MAIN BEARING CAP 
` АМО CYLINDER. BED 


| VIEW LOOKING АТ PARTING 
` FACE OF SPLIT, ШР-ТҮРЕ 
i ' CRANKSHAFT SEAL 


A2639- 1F 


FIG. 37 Crankshaft Rear oit Seal Installation ` 
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3. 


. After the bearing has been fitted, apply light coat of 
‚ specified engine oil to journal and bearings. Install 
the bearing cap. Tighten the cap bolts to 129-142 


N-m (95-105 ft-lb). 


Repeat: the’ МУТ for remaining bearings | 


requiring replacement. 


If the rear main bearing is to be КЕТТІҢ remove - 


the ‘rear main bearing cap. Remove and discard 


` the rear oil seal. 


> Clean rear journal oil seal groove and mating 


» surfaces ‘of block. апа. теаг main bearing cap. 


10. 


11. 


12. 


Install the new seal ‹ as shown in Figure 37, and 
according to procedure as outlined in Section 21- 
01, General Gasoline Engine Service. 


Refer to Section 21 -01, General: Gasoline Engine 


Service for procedure used in sealing the rear main 


bearing cap. After sealing, install the rear main 


bearing cap. Tighten cap bolts 129-142 N-m (95- 
105 ft-lb). 


| T thrust TM cap (No. 3 main. Багай) liés been 
removed, install as follows: 


Install the thrust bearing cap with bolts finger- 
tight. Pry the crankshaft forward against the thrust 
surface of upper half of bearing (Fig. 38). Hold the 
crankshaft forward: and pry thrust bearing cap to 
rear. This aligns thrust surfaces of both halves of 
bearing. Retain forward pressure on crankshaft. 
Tighten cap bolts to 128: 142 М-т Ag: 105 ft-lb). 


Clean the oil pump inlet tube screen. Prime the oil 
pump by filling the inlet opening with oil and rotate 
the PEU shaft until oil emerges from the outlet 
opening. | | | | 


Install the oil рап and oil pump following procedure 
under. Oil Pan Installation. 


Fill the crankcase. Start the engine and shock for 
oil pressure. Operate the engine at fast idle and 
Enger for oil leaks. | 


1. PRY CRANKSHAFT 
FORWARD AND HOLD 


2. PRY CAP REARWARD 


FIG. 38 Aligning Thrust Bearing 
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Connecting Rod: Bearing 
Removal 


1. . Drain the crankcase. Remove the oil level dipstick. | 
' Remove the oil pan, oil pump and related parts. 
Following the procedure under Oil Pan Removal. 


. 2. · Turn the crankshaft -until connecting rod to which 


new bearings are to be fitted is down. Remove the 
connecting rod cap. Remove the. weaning inserts 
from rod and cap. ` | 


3. Ensure bearing inserts and beáring bore in 
. connecting rod and cap are clean. Foreign material 
under inserts will. distort bearing and cause a 
failure. ! "e 


4. Clean the Байкай journal. when ‘replacing 
. Standard bearings with new bearings, it is good 
practice to fit the bearing to minimum specified 

| clearance. Refer to а | ОС 


Installation | Е А 
Refer to Section 21-01, General Gasoline Engine 
Service for cleaning and inspection procedures. . 
1. Fit connecting rod bearings. Refer to Section 21- 
~ 01, General Gasoline Engine Service d Fitting - 
B Bearings with Plastigage. ' | 


2. Install the bearing inserts in (the connecting rod and 
cap with tangs in the slots provided. | 


3. .Pull the connecting rod assembly down firmly on 


the crankshaft journal (guide rod to pen 
crankshaft journal damage). 


4. Apply a light coat of specified engine oil to the 
journal and bearings. Install the connecting rod 
cap. Ensure the connecting rod bolt heads are 
properly seated in the connecting rod. Tighten the - 
nuts to 55-61 N:m. (45: 50 ft-lb). 


5. ‘Repeat the procedure for the remaining connecting 
. rods that require new bearings. 


6.. ` To complete installation, follow instructions under | 
Ой Pan Installation. У 


77-143. TORQUE CAP BOLTS 
WHILE HOLDING | 
` CRANKSHAFT FORWARD 


А10397-2А. / 


е ced 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


21-24-27 


Pistons and Connecting Rods. 
Removal | 


1. 


. Remove any ridge and/or depodiis from upper end cylinder to another, new bearings. should be 
of cylinder bores as follows: - fitted and. the connecting rod .should be 
Turn the crankshaft until the .piston. tọ be numbered to correspond with the new Сунбат 
removed is at bottom of its travel. Place а cloth on number. 
top of the piston to collect cuttings. Remove any 2 
ridge and/ or deposits from the upper end of the . Ensure ring gaps (oil ring spacer A, ой ring 
ш ME ы ; e segments B, and compression ring C) are properly 
cylinder bore.: Remove the cylinder ridge with a spaced nd circ mfe rence of piston (Fi 39). 
. ridge cutter. Follow instructions furnished by tool PASEU doe М р! 9. 
manufacturer. Never cut into ring travel area іп . Turn the crankshaft until the piston rod journal. 
excess of.0.79mm (1/32 inch) when removing reaches the bottom of its stroke. | | 
ridges. Repeat the procedure at the remaining 
. cylinders. Refer to Section 21 -01, General Install Piston Ring Compressor, D81L-6002-C or 
. Gasoline Engine Service. ‘equivalent, on piston and push in with hammer 
3. Ensure all connecting rod caps are marked: so they Ea en E c ie a ie (Fig. 
can be installed in their original positions. g g PPINg 
them into position to avoid damaging crankshaft 
4. Turn the crankshaft until the gonngeung rog being journals. Install piston with indentation notch in 
removed is down. . piston head toward front of engine. Push the 
5. Remove the connecting rod nuts and cap Ponpecüng rod bearings seal on the crankshaft 
6. Push the connecting rod and piston assembly out journal. 9 
through the top of the cylinder with the handle end 
of a hammer. Avoid damage to the crankshaft . Check clearance of each ` bearing. Refer to 
journal and cylinder wall when Temoving the | асре 2101, б де js Pea 
piston апа год. . in Section eneral Gasoline Engine 
7. Remove: the bearing inserts from the conn ening Service: | OO E ü 
. rod and cap. After the bearings have been fitted, apply a light 
8. Install the cap on the connecting rod from which it coat of recommended quality engine ol to the 
was. removed. journals and bearings. - 
Installation | install the connecting rod cap. Ensure connecting 
| rod bolt heads are properly seated in the 
1." If new piston rings are to be installed, remove the connectin rod. Ti hten the nuts to 55-61 N-m (45- 
ЖӘ Se Ro ptum cing, вот) 007 T 
. bores with soap and water after honing or After the isi and j coinein rod assemblies 
deglazing. Dry and oil immediately after cleaning. have been installed, check the side clearance 
2. Ой the piston rings, pistons and cylinder walls with between the connecting rods on each crankshaft 


Drain the cooling system and crankcase. Refer to 
Section 27-02, Cooling System Service. Remove 
the intake. manifold, cyinger heads, ui ЖЫ, and oil 
pump as outlined. ` 


. recommended quality engine oil. Ensure to install ` 
. pistons into cylinders from which they were 


OIL RING SPACER ` 


OIL RING 22 OMRING. ` 


SEGMENT ` SEGMENT ` 
eR 


PIN BORE 


Q PISTON © 


COMPRESSION RING | COMPRESSION RING 
% 
FRONT 
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removed or to which. Ақау меге fitted. 


.Connecting rod and bearing caps are . 


numbered from 1 to 4 in the right bank, and 5 to 
8 in the left bank, beginning at the front of 
engine. Numbers on the connecting rod and 
bearing cap must be on the same side when 
installed in the cylinder bore. If a connecting 
rod is ever transposed from one block or 


journal. Refer to Section 21-01, General Gasoline 
Engine Service. | 


| FIG. 39 Piston Ring Spacing FIG. 40 Installing Piston Assembly. 
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D 


10. 


‘Disassemble, clean and assemble the oil pump. 


Clean the oil pump inlet -tube screen, oil pan, ang 


м the block gasket surfaces. 


Es 


Prime the oil pump by filling the inlet port with 


." -~ engine oil and rotating the pump shaft to distribute 


12. 
13. 


44, 
15. 
16. 


17. 


oil within the housing. Install the oil.pump and the 


oil pan following ше procedure under. Oil Pan 


‘Installation. 


Install the cylinder — following instructions 
-under Cylinder Head Installation. | | 


Install the intake manifold’ following instructions 
under Intake: Manifold Installation. e 


Fill and bleéd the cooling system. Refer to Section ` 


27-02, Cooling System Service. Fill the crankcase 


to the correct level with the specified engine oil. 


Start thé engine and adjust the ignition timing to 
specifications listed on the engine. decal. Connect 


the distributor vacuum line. 


Operate the engine at fast idle and check m ой 
|: and coolant leaks after the engine ыны has | 


stabilized. ` 
Install the air cleaner and intake duct assembly. 


Crankshaft 


To perform. the. following operation, it is 


necessary to remove the engine and install it on a 
work stand. 


1. 


„Crankshaft and related parts е are ow in Ша” 41. 


Removal . 
Disconnect the wires from the spark plugs using : 


Spark Plug Wire Remover T74P-6666-A ог 
equivalent (Fig. 21). Remove the spark. plugs to 
allow easy rotation of crankshaft. 


` MAIN BEARING 
INSERTS — 


+. OIL SLINGER 

| . 46310 — 
DAMPER 
ASSEMBLY 
6316 . 


PULLEY 


CRANKSHAFT 


SPROCKET 
6306 


FIG. 41 Crankshaft and Related Parts 


2.: 
- hose clamp toward the water pump. ` 


PERS 4 
~ 


Remove the oil: filter. Slide water pump: bypass 


. Remove the crankshaft pulley from the vibration 
š: damper. | 


E Remove the bolt and washer from the end. of the 


crankshaft. Install Crankshaft Damper. Remover 
T58P-6316-D or equivalent on the crankshaft 


: vibration damper (Fig. : 27) and: remove. damper. 


Remove Woodruff key. 


Remove the cylinder front cover and water pump 
as an assembly. Check the timing chain deflection. 


Refer to Section 21-01, General Gasoline Engine 
Service. Remove the timing chain and sprockets 


, as detailed in Under Front Sover and Timing Chain 
| Removal. ` | 


Invert the engine оп а work 0. Remove the 


. flywheel and the.engine rear cover plate. Remove 


- the oil pan and gasket. Remove the oil pump. 


. Ensure. all. bearing caps, (main and connecting 
rod), are marked for installation into their original 
, locations. | 


Тит ће сгапкећай until the СОЗА гоа from 
which cap is being removed is down, then remove 


the bearing cap. Push the connecting rod апа. 


piston assembly up into the cylinder. Repeat this | 


|. procedure until all connecting rod с pearing caps аге. 


22» removed. 


Remove the main. bearing caps. 


Carefully lift the crankshaft out of the block so 


S thrust bearing surfaces are not damaged. Handle 


the crankshaft with care to avoid possible 


fracture or damage to finished surfaces. 


REAR BEARING 
CAP JOURNAL 
SEAL-6701 


FLYWHEEL. 


- | MAIN BEARING 
- CAPS - 
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‘Refer to Section 21-01, General Gasoline Engine 


Service for . cleaning and inspection osse 


. Clean the crankshaft damper. 


To refinish journals and dress minor 
General ` 


imperfections, refer to Section 21 -01, 
Gasoline Engine . Service. | : 


Installation 


1.. Remove the rear journal oil seal from block ana B 


rear main bearing cap. 


2. Remove the main bearing inserts from the block - 


„and bearing caps (Fig. 41). . 


3. Remove the connecting ‘rod bearing inserts from 
the connecting rods and caps. ` 


` NOTE: If the original bearings are to be reused all 


bearings should be marked for ШІ нш nio their О 


-original locations. 
4. ` If the crankshaft main TERS journals have been 


' refinished to a definite undersize, install the correct 


undersize bearing. Ensure. bearing inserts and 
bearing bores are clean. Foreign material: under 
` inserts will distort the bearing and cause failure. 


5. Place the upper main bearing inserts in the bores ” 


with tang in slot.. 


CAUTION: The oil holes in the Бейне: inserts 
must be aligned with the. oil holes in the 
cylinder block. 


6. Install lower main bearing inserts in 1 bearing caps. 


7. Clean the rear journal.oil seal groove and mating 
surfaces of the block and rear main bearing cap. 


8. Install a new rear main bearing oil seal in the block 


‘and cap. Refer to. Section 21-01, General Gasoline : 


Engine Service.: 


9. Carefully lower the crankshaft. into place. Be 
`. careful not to damage bearing surfaces. 


10. Сһеск the clearance of each main bearing. Refer 


to Section 21-01, 


зета Gasoline Engine 
Service. 


11. After bearings have Баай fitted, apply light coat of ` 


specified engine oil to journals and bearings. Install 
‚ а new seal in the rear main bearing cap and install 
the rear main bearing cap. Install all bearing caps 
. except thrust bearing cap (No. 3 bearing). Ensure 
main bearing caps are installed in original 


locations. Tighten the bearing cap bolts to 129- 


142:М-т (95-105 ft-lb). 


13. Pry the crankshaft forward against thrust surface of 
upper half of bearing (Fig. 38). 2 


14. Hold crankshaft forward and pry thrust bearing cap 


to rear. This aligns the rear thrust sqa es a both | 


halves of bearing. 


15. Retain forward pressure on the crankshaft. Tighten 
| cap bolts to 129-142 М-т (95-105 ft- Ib). 


16. Force the crankshaft toward the rear of engine. 
‚17. Check the crankshaft end play. Refer to Section - 


21-01, General Gasoline Engine Service. 


18. Install new bearing inserts in the connecting rods 
^. and caps. Check clearance of each bearing. Refer 


|... to Section 21-01, General Gasoline Engine Service. | 
under Fitting Bearings with Plastigage. RISO refer 


to Specifications in this Section. 


19. ` After the connecting rod bearings have been fittéd, 
“соу apply light coat of ББЗ ПВ engine oil to journals 


and: bearings. ` 


20. Turn the.crankshaft throw to Bottoni of its stroke. 
- . .Push'the piston all the way down until rod bearing 
seats: on the crankshaft journal. Cover.rod bolt 
ends . with -section . of. rubber hose to prevent 

. crankshaft journal damage during installation. ` 


.21. Install the connecting rod cap. Ensure connecting 


rod. bolt heads .are properly seated in connecting 
rod. Tighten nuts to 55-61 N:m (45-50 ft-lb). . 


22. After piston and connecting rod assemblies have 
. been. installed, check side clearance between. 
connecting rods on each connecting rod 

` crankshaft journal. Refer to Specifications. 


23. Install timing chain and sprockets, ой ‘slinger, 
damper spacer, cylinder front cover, and 
crankshaft damper as detailed in Front Cover and 
Timing Chain Installation. 


224. ` Install the engine ‘rear cover plate. Position | 


flywheel on. crankshaft flange. Install and tighten 
the bolts to 103-115 М-т (75-85 ft-Ib). . 


| 25. Clean the oil pan, oil pump and oil pump screen. 


. Prime the oil pump by filling inlet port with engine 

oil and rotating pump shaft to distribute oil within 

.. . housing. Install oil pump and oil рап by ш 
procedures under Oil Pan Installation. В 


26. Install the oil filter, and connect the fuel lines. 
27. Install the spark plugs. and connect the spark plug 


wires. 


28. ‘Install the engine in vehicle as outlined. 


Clutch Pilot Bearing - 


. Removal 


A needle roller bearing and adapter assembly i is used 
as a clutch pilot bearing on E-150—E-350, F-150— 
F-350, F-Super Duty and Bronco vehicles (Fig. 42). It is 


Е inserted directly into the engine crankshaft. The bearing 
and adapter assembly comprises an assembly that 
.... cannot be serviced separately. The assembly must also 

- be replaced as a unit. The clutch pilot bearing can only 


be installed with the seal end of the bearing facing the 
transmission. The bearing and seal are pre-greased and 


_ do not require additional lubrication. A new bearing must 


be installed whenever a bearing is removed. 


2-4. Remove the transmission and flywheel housing, 
12. Install the thrust bearing cap with bolts finger fight. . 


: 2. Use Impact Slide Hammer. T59L-100-B and Puller 


clutch pressure plate and disc. Refer to Group 16. 


" Attachment T58L-101-B (Fig: 43) or equivalent to 
remove the pilot searing: 


Installation ` 


Te: Using Pilot Bearing Replacer T74P- 7137-A or 
equivalent, install the pilot bearing with the seal 
facing the transmission (Fig. 44) so that the 

< adapter is not cocked. 


2. Install the clutch pressure plate, disc, and. 


transmission and Dee 2 Refer to Group = 


16. 


NOTE: Care must be taken öt to damage the 
bearing during -transmission installation while the 
"transmission input shaft is pong. ЕЕ into the 
bearing. 
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CLUTCH PILOT BEARING 
ASSEMBLY -- 7120 


` NEEDLE ROLLER 
. BEARING . 


RECESS FOR 
- REMOVAL - 
TOOL 


IRON COLLAR i 
NOTE: IRON COLLAR AND NEEDLE. 
"ROLLER BEARING ARE ONE 
ASSEMBLY АМО CANNOT ВЕ 


REPLACED INDIVIDUALLY. C2961.18 


FIG. 42 Clutch Pilot Bearing Assembly 


- PULLER ATTACHMENT 
Т” ` T58L-101-B 


|. IMPACT SLIDE 
` ` HAMMER 
_ T59L-100-B 


A10360-1B 


FIG. 43 Removing Clutch Pilot Bearing Assembly | 
. Camshaft Bearings 


Camshaft bearings are available prefinished to size 
for standard d: undersize journal diameters. 


Removal . 


1. With engine tomaid and placed in a work stand, 
remove the camshaft, flywheel, and crankshaft as 
outlined. Push pistons to top of cylinders. 


2. Remove the camshaft rear bearing bore plug. 
Refer to Section 21: -01, General Gasoline Engine 
- Service... ~~ 


3. Select the proper size expanding collet and backup 
| . nut and assemble onto expanding mandrel. With 
.. the expanding collet collapsed, install the collet in 
. the. camshaft bearing. Tighten backup nut on 
expanding mandrel until collet fits camshaft 
2. bearing. ; 


4. Assemble the pulls; Screw ` and extension, if 


necessary, as shown in Fig. 45.and install. on ` 


expanding mandrel. Wrap a cloth around threads 


- ' . Of the puller screw to protect the front bearing or 
 Tighten pulling nut against the: thrust 


journal. 
bearing and pulling plate to remove camshaft 
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PILOT BEARING 
REPLACER TOOL ` 
Т7АР-7137-А 


` A10361-1A 


. FIG. 44 Installing Clutch Pilot Bearing 


` bearing. Hold a: wrench on the end of puller SCrew 
_ to prevent it from turning. | 


B. Repeat the procedure for each bearing. То remove 


_ the front bearing, install ре screw ТӨЛІ rear of . 
. cylinder block. 


| 6. Position new bearings at bearing bores; and press ` 


“in place with the tool shown in Fig. 44. Ensure to 
center the pulling plate and PURSE screw to avoid . 
bearing damage." 


CAUTION: Failure to use- correct expanding. collet. 
‚ Can cause severe bearing damage. Align oil holesin | 
bearings. with oil holes in cylinder block before | 


pressing. them into block. Ensure front. bearing is. 
installed 0.054-0. 081mm (0.040-0.060 inches) below 


| front face of cylinder block (Fig. 46). | 
27. Install the core plug. Refer to Section 21 01, 


General. Gasoline Engine Service. 


crankshaft, flywheel : апа 
related parts. as outlined. Do not check connecting 
rod and main beanng, сеагапсоз:. | 


Oil Filter 


: Removal 


The. ой filter and adapter assembly i is ‘shown in Fig. 


1. Place a dip pan under the filter. Unscrew the filter 
from the. adapter fitting using an oil filter wrench. 
Clean the adapter recess. ean the oil filter gasket Lb 
surface. 


‘Installation 


1. Coat the gasket on a new filter with specified 
. engine oil. Place a new filter on the adapter fitting. 

-. Hand tighten the filter until the gasket contacts the 
sealing surface, then tighten another one-half turn. 


2. Add one quart of oil. Operate the engine at fast idle 
|»... and check for oil leaks. ‘If. oil leaks аге evident, 
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THRUST - 
BEARING 


DETAIL 8 
PULLING NUT 


N 


| Enn] Jr ШШІШІ < 
— шщ V, 


DETAIL 5 
PULLER SCREW - 


| ‚ DETAIL4 ` 
- ,PÜLLING. PLATE 


FIG. 45 Replacing Camshaft Bearing 


perform the necessary repairs to correct the 


leakage. Check the oil level and fill the crankcase 
to the correct level. ` 


DISASSEMBLY AND ASSEMBLY | 

. Mhen installing nuts or bolts that must be tightened, 
oil the threads with light. engine oil. Refer to 
Specifications for proper torque values. Do not oil 


threads. requiring. oil-resistant or water-resistant 
sealer. . | `. "E | d 

Valve Tappet . | | 

. Each tappet is a matched assembly. If parts of one 
are mixed with those of’ another, improper valve 
operation may result. Disassemble and assemble each 
tappet separately. Valve tappets should be tested after 
assembly. Refer to Section 21-01, General Gasoline 
Engine Service. Keep the tappet assemblies in proper 
sequence so they can be installed in their original bores. 


Disassembly 
Refer to Fig. 48. a 


EXPANDING 
MANDREL 


DETAIL6 OR7 _ 
| PULLER SCREW 
EXTENSION . 


7 DETAIL 1, 2 OR 3 
222 EXPANDING COLLET 


DETAIL 1, 2 OR 3 
BACK-UP NUT 


c ^7. [CAMSHAFT BEARING SET 
TOOL-T65L-6250-A 
CAMSHAFT BEARING M S" 
| bab | A9045-2A 


(LOOSE) 


1. ‘Grasp the lock ring with needlenose pliers -to 
^ release it from the groove. It may be necessary to 
. depress the plunger to fully release lock ring. 


2. - Remove the push rod cup, metering valve (disc), 
| апа plunger assembly: Б d 


x.  Carefully remove the plunger spring, check valve 


retainer spring, check valve. retainer and check 
. valve disc from the plunger. | | 


.. : Refer to Section 21-01, General Gasoline Engine 
° Service for cleaning and inspection procedures. 


Assembly = 


1. Place the plunger ‘Upside down on a clean work 
bench. | Гр 


2.. Place the check valve (disc ог ball. check) in 


‘position over the oil hole on the bottom of: the 


FRONT OF ENGINE ` 


BOLT - 

‚. с. 6894. 
‘TIGHTEN TO 
54-88 N-m 
24 (40-65 FT-LB) 


' ` INSTALLED 
POSITION 


NOTE: ROTATE ADAPTOR ASSEMBLY 
-2-- COUNTERCLOCKWISE . : 
UNTIL TAB ON ADAPTOR 
RESTS AGAINST LEDGE ` 


i; | ON CYLINDER BLOCK. ^ A10739-1A 


FIG. 46 Measuring Depth of Camshaft Front Bearing — FIG. 47 Oil Filter p X 
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- ` ‘plunger. Set the check valve spring on top of the ` 


- check valve:(disc ог ball сһеск).. 
3. Position the check valve retainer over the check 
valve and spring. Then, push the retainer down into 
‚ Place оп the. plunger. : . | 
4. Place the plunger spring and the plunger (open 


end up) into tappet body. : | | 

5. Position the metering. valve (disc) in the plunger, 
| and place push rod. seat in the plunger. | 

6. Depress the plunger and position the closed end of 

lock ring in the groove of the tappet body. With the 

plunger still depressed, position the open ends of 

lock ring in the groove. Release the plunger, and 

' then depress it again to fully seat the lock ring. 

7. Use Leak Down Tester -TOOL-6500-E or 

equivalent, to fill the tappet with test fluid. Refer to 

. Section 21-01, General Gasoline Engine Service. 


Cylinder Head . .- 
Disassembly : 


1. With cylinder head removed from engine, remove 


rocker arm fulcrum bolts, ‘oil deflectors, fulcrum 
"seats, and rocker arms. Remove exhaust 
manifolds and spark plugs. ` ` i 


22. Clean carbon from combustion chambers before 
removing valves. poo 


3. Compress valve springs using Valve Spring 
Compressor T70P-6049-A or equivalent. Remove 
spring retainer locks and release springs. Remove 
retainers, springs, stem seals, and valves. Discard 

stem seals. —— . | 

Clean and inspect cylinder head(s) and related 
components. Refer to. Section 21-01, General 
Gasoline Engine Service | | 


Ңеїег to: Section 21-01 for cylinder head and 
valve repair procedures. . voc 


Assembly 


. Lubricate. all valves, valve stems and valve guides 
with specified engine oil. Apply Ford Multi-Purpose 


Grease DOAZ-19584-AA or equivalent to the valve tips | 


' before installation. . 


1. Install each valve in the port. from which it was 
removed or to which it was fitted. Install new valve 


PUSH ROD CUP. /. 


METERING 


Cp — VALVE DISC | 
CHECKVALVE > u 000- 

| PLUNGER 

SPRING 


(ОСК RING 
PLUNGER 


CHECK VALVE 
SPRING . 
‘CHECK VALVE 
RETAINER 


А10260-1А 


FIG. 48 Hydraulic Valve Tappet | 
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stem seal on each valve. NOTE: Ensure the proper 
seal application for intake and exhaust are in ` 
place. ғына | | 


2. Set valve spring and retainer over valve stem. 
Compress: spring and install. retainer locks. 


. 8. With dividers, measure assembled height of valve 


spring from surface of spring pad on cylinder head 
to underside of spring retainer (Fig. 49). Check 
dividers with accurate scale. If assembled height 
exceeds specification, install spacer(s) below 
spring to reduce height to recommended 
dimension. Refer to Specifications. . Reducing 
assembled height below specifications can 
irae ak ое ве and rapid wear of cam 
obe. ; us 


4. Coat the fulcrum ‘seats and sockets with Ford | 


.Multi-Purpose Grease DOAZ-19584-AA or 
equivalent. Ensure the rocker arm fulcrum bolts are 


in a serviceable condition before installing them. ^ .. 


Install rocker arms, fulcrum seats, oil deflectors 
and fulcrum bolts as outlined under Valve Rocker 
Arm Installation. 


5. Install exhaust manifolds and spark plugs as 
outlined. | | 


. Piston and Connecting Rod 


Disassembly К 


1. Remove the bearing inserts from the connecting 
_ rod and cap. s | 


22. Mark the pistons to ensure assembly with same 


rod and installation in the same cylinders from 
.which they were removed. e Be 


3. Using an arbor press and Piston. Pin Remover/ 
. Replacer T68P-6135-A or equivalent shown in Fig. 
. 48, press the piston pin from the piston and 
~ connecting rod. Remove the piston rings. 


Refer to Section 21-01, General Gasoline Engine 
Service for cleaning. and inspection procedures. 

. . Repair if required. | | 
Assembly = = 17 7 "NN 

Check the fit of a new piston in the cylinder bore 

before assembling piston and piston pin to 

connecting rod. Piston pin bore of connecting rod 


UNDERSIDE OF 
SPRING RETAINER 


/ 


SURFACE OF 
SPRING PAD 


— А10401-1А ` 


FIG. 49 Measuring Valve Spring Assembled Height . 
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INSERT TAPERED PILOT 
IN PISTON PIN. FOR: ` 
| ЖЕТІП PIN REMOVAL - 
REVERSIBLE Ж: 


LOCATOR" - E. `. ` INSERT THIS END 
ИЕ ht a IN. PISTON HOLE. 
FOR INSTALLATION 


NADAPTER | 
. PISTON PIN 


. REMOVER/REPLACER^ ^ 
Т68Р-6135-А —. . 


FIG. 50 Removing or Installing Piston Ріп- 


and diameter Bt: piston pin must be within. 


specifications. 


4s Apply a light coat of specified engine oil to all parts. 
Assemble the piston to the connecting rod with the 


cylinder number side of the connecting rod and: 


indentation notch in pe раша as. s shown in 
Fig. 51. 


2. Start the Piston, pin in ‘the piston’ and the 
| . connecting rod. Using an arbor press, press: the 


piston pin through the piston and connecting rod 


until the end of pin is 1.59-3.18mm (1/16-1/8 inch) 
below. chamfer о! the pin bore in the piston. ` 


3. Check the end gap of all piston rings. End gap 


must be. within specifications. Follow the: 
. “instructions contained on piston ring PRESE апа 


install the piston rings. 


4.” Check the ring-side clearance of compression 
rings with, a feeler gauge inserted between the ring 
and the lower land. Feeler gauge should slide 
., freely around the ring circumference without 
`. binding. Any wear will form a step.at the inner 
portion of the lower land. If the lower lands nave 
- high steps, replace the piston. 


5. Ensure the bearing inserts and bearing bore in the 
connecting rod and cap are clean. Foreign material 
under the inserts will distort the bearing and cause 
failure. Install bearing inserts in connecting rod and 
cap with tangs fitting in slots. Provided. | 


Cylinder Assembly—6009 
Disassembly | | 
1. Mount the old engine ona Work stand and remove 


all the parts not furnished with -the new cylinder 


PRESS 
RAM 


PIN O 
PUSHER: 


— - PISTON ` 
— PIN 


RECEIVING 02 
“TUBE. 


“МАКЕ E CERTAIN с. 
"PISTON FLOATS 


| DURING INSTALLATION Т" 


OPERATION ` 


INSTALLATION ` 


ў ДЕБЕ, folowing the “procedure ‘given in 
^ Removal and Installation of, this Section. i 


_ 2.. Remove the 4 cylinder head locating dowels and 
. the block drain plugs. 


3. Remove the old: cylinder assembly rom the work 
. stand. | 


‘Assembly . P 74 EN ex QU X 


1.. Clean the gasket ` and seal surfaces of all 
u `. serviceable parts and assemblies. : | 


E Position -the new cylinder assembly on a “work 
stand and install the cylinder head locating dowels 
and block drain plugs. ` 


3. Transfer all serviceable parts removed from the old . 


- cylinder assembly, following the procedures given | Е 


in Removal and Installation of this Section.. 


4. Check all assembly. ‘clearances following 
specifications listed at the end of this Section and. . 
correct as necessary. . | | 


Cylinder Block—6010 


Before replacing a cylinder block, determine fitis ^C 


 repairable. If so, make the necessary repairs, following ` 
the 'procedures given in Section 21 -01,: тераа 
Gasoline Engine Service. | | 


Disassembly" 


1. Mount. the: old engine. ina work stand wand pe 


completely disassemble it, following the 
= ` procedures given in Removal and Installation оғ. 
this Section. | 


2... Ensure that cylinder bores are ridge- театев before | 
| removing eee assemblies, if required. . 
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3. Remove the cylinder head locating dowels and the 
block drain plugs. | | 


КИЕ, NOTCH TOWARD FRONT ` = 
. RIGHT BANK OF ENGINE LEFT BANK 


` Assembly LO йа, би 
© 1. Clean the gasket and seal surfaces of all 
ue serviceable parts and: assemblies. Е 
2. .. Position the new cylinder block in a work stand and 
"t install the cylinder: head locating dowels. and the 
. block drain plugs. | бз 
3. Transfer all serviceable parts removed from the old 


" cylinder block, following applicable procedures : 
under Removal and Installation in this Section. 


4. Check all assembly.: clearances following ` 
| specifications at the end of this Section and 
correct as necessary. ЫВ | 


` A10402-1C 
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SPECIFICATIONS 


GENERAL SPECIFICATIONS 


A Oil Pressure Engine Type , ` 


Engine - . . Bore and Stroke: . ` Firing Order ` A Hot 2000 RPM and Number of ` ` 
| | "ET M! . kPa (PSI) Cylinder 
222 15426378. К 


[| тв (460CID)V-8 | ,  .436x385  . 276-448 (40-65) 


* ©, 


OHV. V-8 ` | 


- 


CYLINDER HEAD =  — ^ ‘- 


Valve Guide 


| yos leu |^ Bore. . Valve Seat Valve Seat. Valve + |. ерни 
- Volume Diameter ` ‘Width © Runout TIR Arrangement | 


. -Flatness 


@) Е 
.003 іп any 6 in. 
.006 overall 


Front to Rear 


. Maximum " 


CCO | me [exaust | тше | 


| Exhaust | 


| a RT БЕ-ЕЕ-ЕЕ-ЕЁ 
7.5L (460 CID) V-8 95.7-98.7 | .3433-.3443 | 3433-3443 | .060-.080 002- . | ELELE-LEÀ 


(D Valve seat angle — 45°. 
(2) Gasket surface finish — RMS 60-150. | | и Ж : - 
(3) Compression pressure (PSI) of the lowest cylinder must be at least 75% of the highest to be within. specification. 


VALVE ROCKER ARM SHAFT, PUSH RODS AND TAPPETS . A | < Х 
2 E | 5: Collapsed Tappet Gap 
Valve Tappet or Lifter (Clearance) 


i Hydraulic Lifter 
Standard | Clearance J . - 
4 | ' . 10 to 50 seconds | 
7.5L (460 CID) V-8 ` 1.73 015 8740-8745 .0007-.0027- for 1/16 travel .075-.175 .100-.150 


(D Service limit — .005. 
(2 Time required for plunger to leakdown .0625 in. under load of 50 Ibs. using leakdown fluid in tappet. 


Push Rod Runout 
TIR Maximum 


Rocker Arm 
Lift Ratio to 1 


Valve Spring 


VALVE SPRINGS 
. Out of 
Square 


. Valve Spring Valve Spring | Valve Spring 
Compression Pressure - | Free Length Assembled 
. Lbs. @ Specified Height (Approximate) Height 
take C) | Exhaust | іше | Exhaust | Intake | Exhaust | Maximum 


: a | 76-84 @ 181 | 76-84 @ 1.81 | | 
7.5L (460 CID) 8 [адо @ 133 | 218-240 @ 133 2 | 2 | 51/64 — 1-53/64|1-51/64 — 1-53/64| 5/64 (.078) 


(1) Service limit — 10% loss of pressure. | А 


‘Valve Stem to Guide Clearance (1) : Valve Head Diameter (2) - Valve Face Runout 
7.5L (460 CID) V-8 0010-0027 / 0010-0027 1.965-1.989 164-1660 | | 09 |. 


(1) Service clearance — .0055. | | | ; 
- @ Valve face angle — 44°. E ы | СА4943-2Е: 


VALVES 
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VALVES (Continued) 


Standard Valve Stem Diameter .015 Oversize .030 Oversize 
[intake | Emaus | ше | Ет | 
| . 7.5L (460 CID) V-8 .3415-.3423 |.9415-.3423 -.8565-,3573 .3565-.3573 3715-.3723 13715-.3723 


{ 
> 


+ . 

` 

. . . ` . ; 
^ 


CAMSHAFT 


: Lobe Lift Q _ Carnshaft End Play t Camshaft Journal to 
[ "mui | Башы | Бағау [Service mt | — Bearing Clearance @ 
7.5L (460 CID) v-8 — | . 22 — — | 


(D Maximum allowable lift loss — .005. 
@ Service limit — .006 — 


.001-.006 © 001-003 | 


CAMSHAFT DRIVE ` 


Camshaft Journal Diameter — | = | 
Standard (1) Camshaft Bearing Inside Diameter 


мот [ноа нез ное [нов No, 1 | No. 2 ноз | Ho. a | no. s 
2,1238- |2.1238- |2.1238- 2.1238- |2.1238- | 2.1258- 2.1258- |2.1258- |2.1258- 
2.1248 |2.1248 |2. 1 2.1268 | 2.1268 | 2.1268 


7.5L (460 CID) V-8 . - | i | 


Timing Chain 


Camshaft Front) Deflection 


Bearing 
Location @) „с m 


2.1258- 
2.1248 | 2.1248 2.1268 


(1) Camshaft journal runout — .005 TIR maximum. | 
(2) Distance in inches that front edge of the bearing is installed below the front face of the cylinder block. 


CYLINDER BLOCK | | | 


Cylinder Bore мап кө к= ече BON, Head Gasket | Head Gasket . Tappet Bore 
Diameter (1) . Diameter Diameter Surface Flatness Surface Finish "Diameter г 
7.5L (460 CID) V-8 4,3600-4.3636 | 3.1922-3.1934 5160-5170 | "апуб. | рм өо-150 | - 8752-8767 | 


(1) Maximum out-of-round — .0015, Service limit — .005, Maximum taper service limit — .010, Cylinder bore surface finish RMS 18-38, Bore taper service limit — .010 


CRANKSHAFT: AND FLYWHEEL 


Main Bearing Main and 


| Main Bearing Main Bearing 
ee eh Кен Thrust Face | Journal Taper | Thrust Bearing | Rod Bearing Thrust Face 
Runout Maximum Per | Journal Length | Journal Finish Finish 


Diameter (1) 


TIR Maximum © | TIR Maximum Inch - RMS Maximum | RMS Maximum 
( Maximum out-of-round — .0006. TEL | ғ. О | | 


(2) Service limit — .005. ` т 


CRANKSHAFT AND FLYWHEEL (Continued) 


| engine Connecting Rod Journal Diameter (2) 


7.5L (460 CID) V-8 ` 2.4992-2.5000 


@ Maximum out-of-round — .0006. 
@ Service limit — .012. 


onnecting Rod Journal Taper | | | | | 
| Per Inch Maximum Crankshaft Free End Play @) 
| 0006 | 7 004-0800 


CA4944-2B 


е 
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CRANKSHAFT BEARINGS - 
| . Connecting Rod B 


earing to Crankshaft Clearance 


| Main Bearing to Crankshaft Clearance | i 

ен БАС Selective Fit | Selective Fit | 

, Engine | Bearing Wall | | | 3 Bearing Wall | 
" TX „Бегей | | монарга | Thickness Std. © |. Desired | Allowable Thickness Std. @) 
7.5L (460 CID) V-8 .0008-.0015 - .0008-.0025 /| .0757-.0762 .0008-.0015 .0008-.0026 .0955-.0960 


(D For .002 undersize add .001 to standard wall thickness. js 


CONNECTING ROD” 
Piston Pin Bore 


: or Bushing I.D.. 


SUO RUM Connecting Rod Alignment Rod to Crankshaft 
ез pede | ' . Maximum Total Difference Assembled 
mI Side Crane 3 
7.5L (460 CID) V-8 | 10386-10393 | 2.6522-2.6530 6.6035-6.6065 1010-.020 


@ Connecting rod bearing bore maximum out-of-round — .0004. | 

(2) Pin bushing and crankshaft bore must be parallel and in same vertical plane within specified total difference when measured at the ends of an 8-inch long 
| bar, 4 inches on each side of rod centerline. . E 

@ Service limit — .023. : 


Rod Length 
Center to Center 


PISTON 


түне ү е Р piston to | Piston Ring Groove Width . | 

Engine i c Diameter © | Bore Clearance | Pin Bore | _. ‚ Compression 

PU [Goded Red [ Coded Bie Selective FE | Diameter | Top | Bottom | ОП 
7.5L (460 CID) V-8 | 4.3577-4.3583 | 4.3589-4.3595 4:3601-4.3607 .0022-.0030 1.0401-1.0406 | .0805-.0815 | .0805-.0815 .188-.189 


(D Measured at the piston pin bore centerline at 90? to the pin. | 


SERVICE PISTON SELECTION 


ы Fo E | : 10. Code of Service 
Piston Bore Diameter | | | Piston Required 


110.744-110.774 mm (4.3600-4.3612 in.) ожар ‚ Red 
“110.774-110.805 mm (4.3612-4.3624 in.) ^ 09-2 қаға . Blue 
. ` 110.805-110.835 mm (4.3624-4.3636 in.) o c^ c Yellow 


When replacing pistons, measure cylinder bore as described in General Gasoline Engine Service, Section 21-01. Install service piston matched to piston bore 
diameter above. | De v ou | E M | 


РІЅТОМ РІМ 


| Diameter To Piston Pin ` To Connecting Rod 


7 | Standard | 001 Oversize Воге Сіеагапсе (1) Bushing Clearance 
7.5L (460 CID) V-8 . 1.0398-1.0403 1.0410-1.0413 .0002-.0005 ; - Interference Fit 


(Т) Selective Fit: i 


t 


PISTON RINGS 0-2 | “eee | 
| Ring Width Compression Side Clearance Q) ` | Ring Gap š 
| Compression (In Gauge 
Top Bottom | Р : E ( 9 E 
| 
7.5L (460 CID) V-8 | 077-078 | .0770-.0780 | .0025-0045 | .0025-.0045 010-020 |  .010-020 1010-.035 


(1) Service limit — .002 maximum increase in clearance. Е l 


OIL PUMP AND OIL CAPACITY 


Engine Oil Capacity (D ` 


Relief Valve |, | | DE 
Spring Pressure | Drlveshaft to | Relief Valve | Rotor Assembly} Cuter Race Inner to 
Lbs. @ Specified Housing | to Housing End Clearance to Housing - Imperial Outer Rotor 
| Length - | Clearance | Clearance Clearance Liters 
7.5L (460 CID). V-8 | 20.6-22.6 @ 2.49 | .0015-.0030 | .0015-.0030 | .004 Maximum .001-.013 Š 


@ Add 1 U.S. quart (or equivalent in Imperial quarts or liters) when replacing filter. | | CA4945-2H ` 


` 
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TORQUE LIMITS — 7.5L (460 CID) EFI V-8 ENGINE | "EN LN | 2, A Tr 
NOTE: All values аге in Nem (ft-lbs) unless otherwise noted. Oil threads with engine oil unless the threads require oil or water-resistant sealer. The standard ` | 
torque limits listed below are applicable for all functions not listed in the special torque chart. ` ЖЕ Se UO TAN. u 
1⁄4-20 5/16-18 5/16-24 . 3/8-16 3/8-24 | |. 71614: | 7/16-20. ]. 9191 | 
8-12 (6-9) | 17-24 (12-18) | 19-27 (14-20) | 30-43 (22-32) | 37-51 (27-38) |:61-77 (45-57) | 55-81 (40-60) | 75-81 (55-60) [116-162 (85-120) . 


PIPE THREADS | | 


 14-318- | 73/8-18 1/2-14 
| a 


7-11 (5-8) ` 17-24 (12-18 30-44 (22-23 34-47 (25-35) 


23 4. * E $ ^ ç Ж ` 20 ` ê БА 


| | =; мет. `. Torque p s 

. = 7 Nm  - (ft-Ibs) | 
Camshaft Sprocket — Gear to Camshaft 55-468 0 (40-50) || 
Camshaft Thrust Plate to Cylinder Block |^ 8412 ` (70-105 in-Ib) J 


^. 55-61 


u 5. N A 
: З 


“ n 


Connecting Rod Nut | 


Cylinder Front Cover — 5/16" ` | TEN AMETE iN | 
Cylinder Head Bolts | а Pg | | 


- | Damper to Crankshaft | 96 95-122 (70-90) е. 
КИСЕ Distributor Clamp Down | ^ — 2433 ` (17-5 | а 


% 4 
< 


EGR Valve to Upper Intake Manifold | | 8-11 - (70-100 in-Ib). 


Flywheel to Crankshaft | б | ^ 103-115 | (75-85) : 
| ae - 129-142  . . (95-105) 1 
@ ` z 


z Main Bearing Cap Bolts 


... Manifold to Cylinder Head — intake | 


Intake Manifold Vacuum Fittings (2) 

Manifold to Cylinder Head — Exhaust 7 : 

Oil Filter Insert to Cylinder Block/Adaptor ` ^  - a = (45-150) > |. 

Oil Filter Adaptor to, Cylinder Block КУ БО 
. ` Oil Filter to Adaptor or Cylinder. Block 


. 1/2-turn‘after gasket: — — 
_ contacts sealing surface — ^ 
oiled gasket BU 


[ Oil Inlet Tube to Pump 
Oil inlet Tube to Main Bearing Cap 


Oil Pan Drain Plug ^^ 
Oil Pan to Cylinder Block ` 


1/4". 10-12 
5/16" 11-15 


Oil Pump to Cylinder Block 
Pully to Damper Bolt Sew poss 
Rocker Arm Stud/Bolt to Cylinder Head : 
Spark Plug to Cylinder Head С 0 
Valve Rocker Arm Cover . ` 

Water Outlet Housing ` - NIIT 
"Water Pump to Cylinder Blóck or Front Cover 
Alternator Bracket to Water Pump — Bolt 
Alternator. Pivot Bolt . 2. A 
Alternator Adjusting Arm to Water Pump Bolt 


Alternator Adjusting Arm to Alternator Bolt ` 
Thermactor Pump Bracket to Cylinder Block 


Thermactor Pump Pivot Bolt 
Thermactor Pump to Pump Bracket 


Thermactor Pump Pulley to Pump 
@ Torque in steps: first to 95-108 Nem (70-80 ft-lbs), then: to 136-149 Nem (100-110 ft-lbs), -final to 177-189 Nem (130-140 ft-lbs). 


@ Index to correct position in tightening direction. 
. @ Torque in steps: first to 11-16 Nem (8-12 ft-lbs), then to 16-30 Nem (12-22 ft-lbs), final to 30-47 (22-35 ft-lbs). 


MTM 


RH 


FRONT OF: | | 
VEHICLE | MN ANENE 
Torque to 12-13 N-m (9-10 ft-lbs) in sequence as shown. 


: CA4946-2F 
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IGNITION | ENGINE VACUUM 


~ ADJUSTMENTS mE а TIMING . HOSE ROUTING.. 
NOTE. - SPECIFICATION .  . | (TYPICAL), 


THIS’ VEHICLE IS EQUIPPED WITH ЕЕС .IV/EF! SYSTEMS. IDLE ` 
- SPEEDS AND IDLE MIXTURES ARE NOT ADJUSTABLE. SEE БНОР 
MANUAL 'FOR' ADDITIONAL ‘INFORMATION. ` š 


ADJUST IGNITION TIMING WITH THE TRANSMISSION IN NEUTRAL. 
PARKING BRAKE SET AND THE WHEELS BLOCKED. ENGINE MUST BE. 
AT NORMAL OPERATING TEMPERATURE. : 
(1) TURN OFF ENGINE. 
(2) DISCONNECT THE IN-LINE SPOUT CONNECTOR ( -OC on «4 ). 
(3) RE-START PREVIOUSLY WARMED-UP ENGINE. 
(4) And IGNITION TIMING TO 10% BTDC 


E = — FORD MOTOR COMPANY 
жы («225 \ IMPORTANT ENGINE INFORMATIO 


TANKS 


GULATIONS APPLICABLE TO 1988 MODEL YEAR NEW HEAVY 
TY ENGINES. THIS ENGINE !S CERTIFIED FOR USE IN ALL 
AVY DUTY VEHICLES. ЕСЫ | 4 


[АНК JCATALYSTE: 
| E | E | ENGINE . .SPARK PLUG - шалт ЕГУ a " » Be 
vcro (D TYPE 20 GAP SPECIFICATION | РЕ A10740-2A 


SPECIAL SERVICE TOOLS ~ 
| Tool Number Mae d 


| Description. 


Tool Number Lo wes 


. Description 
.D81L-6002-C `. 


D79P-100-A š Impact Slide Hammer | Piston Ring Compréssor ` 


T50T-100-A | 


Cam Bearing Set 


Crankshaft Damper & Sprocket Replacer ў 


Crankshaft. Damper. Remover ` 


БЕЛЕП 


7 | T59L-100-B- 


T/2J-4477 


078Р-4201-В. 


TOOL-4201-C 


T7OP-6000 | 


:Т757-6000-А ` | Engine Lifting Plate - - 


[:Т641-6011-ЕА | “Cylinder Ridge Reamer 


| T73L-601 1-A ; ; i Cylinder Hone” Set 


"| T68P-6019-A _ 


-~ | Front Cover Aligner . "M E | 
| T70P-6049-À . S | Valve Spring Compressor © . 7 l D79P-6666-A - "A Spark Plug Boot Puller | | 
: “Piston Pin Remover/Replacer . T74P-6666-A. .:  .. | Spark Plug Wire Remover 


| T68P-6135:A 


'T70P-6B070-A — 


Front Cover Seal Replacer 


| T74P-7137-A.. Pilot Bearing Веріасег | 


| Tz0P-6B070-8:- Front Cover Seal Remover Т7ЗР-6571-А” | U Valve Seal Installer 


CA6537-2G 
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DIESEL ENGINES 


22-08-1 


GROUP 


22 


B 7.31. V-8 Diesel Engine 


SUBJECT . “Жоқ жата LS PAGE 
| ADJUSTMENTS ut u ahua eer ee 22-08-22 
CLEANING AND INSPECTION — 
«Сатпай са m 22-08-70 
` Connecting Rods .............. 2..:..... 22-08-71 
. Crankcase ра Regulator | e 
- (CDR) ...... Pow p dudas Sn opea dde 22-08-67 
Crankshaft _ ТЕРТЕР Ш.2....-...... 22-08-70 
Crankshaft Vibration Damper Sides dod dne eoe deri 22-08-70 
=. 436ylihder. BIOCK зикирин еа се саан 22-08-72 
. 4 Cylinder Heads. ......................... 22-08-67 
Drive Gears ........ eer ee РРР 22-08-70 
. Exhaust. Manifolds оао S a RE . 22-08-69 
' Flywheel `.................. eer ee M 22-08-71 
Automatic Transmission ................ 22-08-71 
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VEHICLE APPLICATION 
 F-250 Through F-350, F-Super Duty Chasis: Сар, 


Stripped Chassis and E-250 Through E-350 Vehicles. . 


DESCRIPTION AND OPERATION ` 


Engine Description 
Refer to Figs. 1 through 5. 


The 7.3L diesel engine is a four-cycle, naturally - 


aspirated V-8 with overhead valves. It displaces 7.3 
liters (444 cu. in.) The right bank of cylinders .are 
numbered 1, 3, 5, 7,.with number 1 being at the front. 
© The firing order is 1-2-7-3-4-5-6-8.. E 


The crankcase has been especially designed to 


_ withstand the loads of diesel operation. It utilizes four 


bolt main bearing caps to provide a strong support for ` 


the rotating parts. The crankcase also incorporates 


internal piston oil cooling jets which direct oil to the ` 


underside of the piston. · 


The crankshaft is a five main bearing Unit with fore | 


and aft thrust controlled at the center (NO. 3) bearing. 


Heavy-duty forged steel connecting rods attach. to the - 


crankshaft, two to each bearing throw. The piston pin is 
a free floating-type, permitting the pin to move or float 


freely in piston and rod. The piston pin is retained by ` 


snap-rings. 


The camshaft is supported by five insert- "m | 


bearings pressed into the block. It is driven by.a gear 
keyed’ to the crankshaft. Camshaft end thrust is 
controlled by a thrust flange located between the front 
camshaft journal and the thrust flange spacer. 


The aluminum-alloy pistons are. fitted with two, 


compression rings and one oil ring.. 


The hydraulic valve tappets minimize engine noise 


and maintain zero valve lash (tappet clearance). This 


eliminates the need for periodic adjustment. The 


hydraulic valve tappets incorporate camshaft roller 


' followers for improved camshaft wear characteristics. 


The cylinder head assemblies feature pre- 


combustion chambers which provide superior `` 


combustion. "Una actaristice: The cylinder hoad 


assemblies are equipped with positive ' valve-rotating 


mechanisms located at. the Portom of the intake ang | 


exhaust valve springs. 


A solid-state glow- plug ` system and block: heater. | 
provide excellent. cold. weather start capability. -` 


The engine is equipped with a combination fuel filter/ 


fuel heater/water separator. Тһе: E-Series locates the ` 
. fuel filter assembly-on a.bracket on the RH: side of the ` 
„engine. The F-Series locates the fuel filter assembly. on. 


the LH side of the engine by utilizing a filter base with an 
integral filter bracket. 


The engine is equipped: with a | fully 26550 crankcase - 
ventilation system. Crankcase vapors are directed to . 


¿the intake manifold from а port in the, Crankcase ` | 


Depression . Regulator ..(CDR) :valve.: lt regulates - 


crankcase pressure by providing a. connection between _ 


the valley pan and the. intake manifold. The crankcase 
depression regulator (CDR) valve is mounted on the 
intake manifold. | 


The rotary-type injection pump is located between the 
cylinder heads in a recess in the front of the engine: The 
engine governor is integral with the fuel injection pump. 
Operating principles and service instructions for the füel 


System components are also: ‘provided in. this Section. 


Тһе Fuel Injection Pump used on the 7. 3 Liter Diesel = 


Engine is located between the cylinder heads and the ` 
_intake manifold in the vee at the front of the engine. Itis ` 
an. opposed plunger, | 


inlet metered, POSIHVO 
displacement, distributor type pump. : 


^ Coolant Flow 


Coolant flows from the radiator to. the water pump, to 


the engine RH and LH banks (Fig. 6). | 


Circulation of the coolant is from the front tc ie rear | 
of the crankcase. Coolant flows from crankcase to’ the 
cylinder head through positive: cooling, passages, and. 
through one passage at the front and rear bulkhead of 
the cylinder head. Coolant flows between: the -pre- . 
combustion chambers and valve seats and towards the 


front. Coolant exits the cylinder head into a common 
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cavity which runs across the front of the crankcase. The. 


common: cavity: routes coolant to the thermostat 
housing. 


When the thermostat is closed: coolant bathes the 


thermostat and runs through the bypass orifice which is 


. located below the thermostat. No coo ani is allowed: to u 


enter the radiator. 


When the coolant reaches. 89°C . (192°F) the 
thermostat begins. to open.. At the same time, the 
bottom of the thermostat moves closer to the: bypass 
opening. The volume of coolant allowed to bypass is 
decreased, and coolant is permitted to circulate through 
the radiator. The thermostat is: fully open at 100°C 


(212?F). Refer to Section 36-25, E-150—F-350 Heater 


System, for heater hose routing. Refer to Figs. 1 and 2 
for coolant temperature sender, heater supply, heater 
return, and coolant drain locations. 


i Lubrication System. 


Lubrication oil is drawn out of the sump through the 


pick up screen and oil pick up tube to the oil pump (Fig. 
7). Oil pump flow is 45.4 liters (12 gallons) per minute at 
rated speed and a pressure of 275-482 kPa (40-70 psi). 
From the oil pump, oil is passed through drilled 


passageways in the crankcase to the oil cooler header, 


then through the oil cooler. Oil flows around the outside 
of the heat exchanger tubes. (Coolant flows through the 


tubes). The oil passes from the oil-cooler to the oil filter . 


header. At the oil filter header, the oil: meets the 


pressure regulating valve. The oil pressure. regulator - 
valve controls the volume and pressure. of filtered oil. 


| supplied to the engine. The rear oil filter header also 


incorporates a bypass valve which opens if the oil filter 


becomes clogged. Five cross passages distribute oil to 
vertical passages which feed crankshaft main bearings, 
‘camshaft bearings and two tappet galleries: The piston 
‘cooling jets are fed from the same passage as the valve 
Чарреїѕ. The connecting rod bearings are fed from the 


main bearings through drilled passages in the 


crankshaft. The timing gears are lubricated by ой. 


splash. Oil passes through the hydraulic tappet rollers 


‚апа up the hollow push rods to lubricate the rocker arm 


assemblies and valve stems: 


| Engine Components `. 


Refer to Figs. 8, 8A, . and 9 when performing 
procedures in this Section. Part descriptions and part 


numbers listed in the keys correspond with the Ford 
Master Parts Catalog. ec 


Fuel Flow 


. Fuel from the tank i is routed to the fuel d pump 
which pumps fuel through a combination fuel filter, 
heater and water separator. The filter header contains a 


. continuous vent (orifice bleed off system) which aids 


starting by elimináting the need to manually prime the 


. fuel filter. A vacuum switch is incorporated into the fuel 


filter header which will activate an instrument panel 
lamp, indicating the need for filter replacement. The 
water separator. portion of the filter assembly has а. 
abad утеп Е ап instrument panel lamp..when 
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the. filler requires draining at. the water. and. sediment . 


drain (located-on the bottom of the assembly. ` 


WARNING: THE ENGINE FUEL SYSTEM WARRANTY ` 


IS NULL AND VOID IF ANY FUEL FILTER OTHER 


THAN AN APPROVED MOTORCRAFT & FILTER. 


ELEMENT IS USED. 


Fuel enters the inlet of. the injection pump and is 
delivered under high.pressure through injection nozzles 
into the engine cylinders for combustion. Each nozzle 


incorporates a fuel return fitting that returns excess fuel. 


to the fuel tank. Excess fuel from the injection pump and 
each injection nozzle is collected in bleed off lines and 
returned to the fuel tank. ` 


Injection nozzles are located on the inboard side of 
the cylinder head. This onfiguration has the following 


advantages: 
e Injection nozzles operate in a cooler environment 


far removed. from the exhaust апо ang | 


exhaust ports. 


e Injection lines do NOT itere with engine 
accessories and provide. better access 29 the 
engine for servicing. | 


Proper filtration of diesel fuel cannot be 
overemphasized. It is essential for long component life ' 


| ага reliability. 


The Fuel Shut-Off solenoid conirols the flow of fuel 
into the injection pump charging circuit (high pressure). 
With the ignition switch in START. or RUN, the.solenoid 


is energized and fuel is allowed to flow to the injection. 


. center of the transfer. pump rotor; 


pump charging c circuit. With the ignition. switch OFF, fuel | 


flow. to the injection pump charging circuit Pp 


Injection. Pump 


The diesel fuel injectiofi pump accurately: meters and 
delivers fuel to a nozzle in each cylinder at. тп 


B pressure and at precisely timed. intervals. 


The injection: pump is an opposed plunger, inlet 
metered, .positive displacement; distributor type pump. 
The pump incorporates. a single pumping .chamber, an 
integral fuel transfer pump. and governor, and .ап 
automatic injection advance mechanism. On-off control 
is provided by means of an ciue solenoid located in 
the housing Cover. 


Operating principles of the pump сап be ündersicod 
by following the fuel circuit. through a complete pump 


cycle (Figs. 10 апа 11). Fuel flows into the: injection- 


pump inlet through an inlet filter screen (1). Fuel then ` 
flows to the уапе-іуре fuel transfer pump (2). Excess | 
fuel from the transfer pump is bypassed through the 
pressure regulator assembly (3) to the suction side.. 


. Fuel under transfer pump pressure flows through the 
past the rotor 
retainers (4) into: the hydraulic head. It then flows: 
through a connecting passage (5) іп the head.to the 


-automatic advance (6). and up through a radial passage 
- to the metering valve (8). The position of the metering 
. valve, controlled by the governor, regulates fuel flow 
_into the radial charging passage (9) which incorporates 

ше head charging ports. As the rotor. revolves, the two 
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rotor inlet passages (10) align with the charging ports in 
the hydraulic head, allowing fuel to flow into the 
pumping chamber. With further rotation, the inlet 
passages move out of alignment and the discharge port 
of the rotor aligns.with one of. the head outlets. While 
the discharge port is opened, the rollers (11) contact the 
cam lobes forcing the plungers together. Fuel trapped 
between the plungers is thén pressurized and delivered 
- by the nozzle to the combustion chamber. ` 


. In addition, an air vent passage (12) in the hydraulic 
head connects the outlet, side of the transfer pump with 


the pump housing. This allows air and some fuel to be. 


bled back to the fuel tank through the return line. Fuel 

bypassed in this way fills the housing, lubricates the 

-internal componens Son and carries off any ama air 
bubbles. : iet e ш 


Injection Nozzle Assemblies 
Description: 


The injection nozzles are of the inwardly opening, 
differential, hydraulically operated, pintle-type. Their 
function is to direct a metered amount of fuel, under 
high pressure from the fuel injection. pump, into the 
engine combustion chamber. : 


The injection nozzle ЖЕЛЕКТІ consists of two dub: 
assemblies; the nozzle and the nozzle holder. Fig. i 
illustrates the injection nozzle. SSmo: 
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Nozzle Holder 


The nozzle holder retains the nozzle. in its correct 
position in the cylinder head and provides channels for 
conducting diesel fuel to the nozzle. 


Nozzle | | 
The nozzle consists of two parts; nozzle body and 


‘nozzle valve. These parts are lapped to form 1 
extremely close-fitting matched Set. 


The nozzle valve. carries an extension at its lower 
end, called the pintle, which protrudes through the 
closely fitting hole in the bottom nozzle face. This 
construction requires the fuel to pass through ` an 
annular orifice. | : 


Operation. 


Operation of the injection. nozzle assembly is simple 
and positive. A metered quantity of fuel from the 
injection pump enters the nozzle holder through: the 
inlet fitting. It then passes through ducts to the pressure 
chamber located just above the nozzle. valve. seat. At 
the instant the pressure of fuel acting on the differential 
area of the valve exceeds a predetermined spring-load, 
it lifts the valve- from its seat and fuel flows from the 
nozzle until delivery. from the injection pump ceases. 
Positive cut-off of-fuel occurs as the valve is seated by 
the nozzle spring. A small amount of fuel leakage to.the 
spring. cavity is necessary for lubrication.. This fuel 


. leakage accumulates in the spring cavity and drains 
through to a leak-off outlet provided for this purpose. 
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FIG. 4 7.31. Diesel—RH Side—F-Series. 


Nozzle opening pressure and spray pattern should be 


inspected every 96,500 km (60,000 mi.). Refer to 


Manual*. ` 


Nozzle Testing in the Engine/Emissions Diagnosis - 


Glow Plug Fast Start System 
Е Refer to Figs. 13 and 14. 


The 7.3L diesel engine. utilizes a solid-state glow vius 
System to aid in the start of the engine. The system pre- . 
heats air in the combustion chamber to aid ignition of. 


the fuel. 


. The system ‘consists of ‘eight glow plugs (one for 
each cylinder), a solid-state glow plug controller/power: 
relay assembly, two fusible links located between the 
Power relay and the glow plug harness (one for each 


bank of four glow plugs), WAIT TO START lamp and a 
wiring harness which incorporates eight fusible wires 
(one for each glow plug). -- 


During initial start with -cold engine, ‘the glow plug 
system operates as follows: . 


When the ignition switch is turned to RUN, Voltage: is 


applied through the glow plug controller to the glow plug 


power relay. The contacts in the relay close, and 


voltage is applied to the WAIT TO START lamp and the. 
glow. plugs. The glow plugs: are heated from zero to 15. 


seconds, depending upon engine temperature, then 
glow plug power relay voltage is cut off. This opens the 
relay contacts, turning off the GLOW PLUG indicator 


lamp and the glow plugs. The glow plugs are now. warm.. 


попа for the engine to Бе started. 
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CAUTION: Hard aiding: will result if те ignition 


switch is left on for over: two minutes without - 


starting the engine. If the ignition switch is turned 


ой, it can be turned on immediately and the glow. 


plug heating cycle will start again... 
Ап after-glow operation allows. the glow ETT to 


cycle on and off after the WAIT TO START lamp has. - 
turned off. This helps. to reduce white smoke during . . 
engine warmup. The lamp will NOT cycle on and ой | 
during this operation. 


The solid-state system: determines the jou, TM 


- temperature by electronically measuring the resistance 
` of the glow plugs and maintains temperature regardless 
of ambient' conditions. The. system uses pósitive 
‘temperature coefficient (PTC).glow plugs with push-on . 
. bullet terminals. These are NOT UHrOTIangapie with. 
. previous model year glow plugs. 


CAUTION: Never bypass the power relay of the 
glow plug. system. Constant battery current (12 


. volts) to glow plugs will cause them to overheat and 
| fail, possibly resulting in severe engine damage. 


| Dual Mass Flywheel (Manual Transmission 
Only) NE | 


The flywheel assembly TN on the 7. 3L- y- 8 Jed А 


engine is known as a dual mass flywheel (Fig. 18). The -~ 


purpose of the dual mass flywheel is to provide one 


inertia mass connected directly to the engine crankshaft _ 


and.a second inertia mass connected through the clutch ` 


. system to the transmission. The dual: mass. flywheel 


“Сап be purchased as a separate item. 
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FIG. 5 7.31. Diesel—Top View—F-Series | 


| provides the. same functions: as the conventional 
flywheel with mounting surfaces for the starter ring gear, 


clutch pilot bearing and clutch pressure plate and the ` 


friction surface for contact with the clutch disc. | 


^ The first inertia mass provides sustaining energy to 
. maintain engine operation between the times that the 
cylinders fire and to maintain smooth power delivery. 


The second.inertia mass provides sustaining energy 
to the transmission for smooth, quiet transfer of power 
to the rear wheels. | КЕР | | 

Positioned between these two inertia masses is а 
‘series of springs and friction elements to provide 
smooth, quiet operation and ‘a torque limitation function 
to. protect the drivetrain from impact shock. | 


Another internal dual mass flywheel component is the 


central double row ball bearing used to mount the ` 


second inertia mass onto the first: inertia mass. This 


‘bearing is designed. for. long life and requires no 


lubrication. | mM 
Vehicle and Engine Identification | 

Vehicle identification; the location of the vehicle 
rating and data plates and engine code information is 
fully covered in Section 20-00, Identification Codes. For 
specific and exact engine identification an engine code 


label is affixed to the gear tower. Refer to Figs. 15, 16 
апа 17. for examples of engine-identification labeling. 
^ Always refer to the engine code label when 
. replacement parts are required or when checking 

engine calibrations. Some. engine parts vary with engine 
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application and vehicle type. The identification codes 

will ensure that the proper parts are obtained. Тһе. 
codes contain all pertinent information relating to dates, 
optional equipment and revisions. The Ford Master 
Parts Catalog contains a complete listing of the codes 
and their application. Additional identification 
information can be found in the permanent engine serial 
‘number (stamped on the front side of the crankcase the 
emission label (affixed to the value cover), or the engine 
serial sequence. number label or oil change information 
label (near the engine .code label оп front of engine. - 


DIAGNOSIS AND TESTING | | О 
Diagnostic Procedures—Engine Components - 


Engine Oil Leaks 


When diagnosing engine oil leaks, the source and. 
. location of the leak must be positively identified before 
‘any repairs are made. Prior to using this procedure, it is 
important to clean the cylinder block, cylinder head(s), 
rocker cover(s), oil pan and flywheel housing areas with 
a suitable solvent to remove all traces of oil. 


. CAUTION: Do not wash or steam clean the engine 


with engine running. Serious damage to the 
injection pump could result. | | 


To perform oil leak diagnosis use Oil Leak Detector 
Rotunda Model 112-00001 (Fig. 19) or equivalent. 


CAUTION: Do not use an air pressure leak test kit 
for diagnosing engine oil leaks. Loss of sealing may 
result at the valley pan seal. | 
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.. THERMOSTAT 


HOUSING 


RADIATOR - 


FIG. 6 Coolant Flow 


To perform ой leak danoi use Oil Leak Detector 
Rotunda Моде! 112-00001 (Fig. 19), or equivalent. 


1. Open two containers. of dye by cutting off end of 


spout and empty entire contents of containers into · 


crankcase. 


CAUTION: Dye may cause irritation. Avoid 
contact with skin or eyes. Wash thoroughly 
after handling. 


2. Drive vehicle for five to ten miles at various Ж | 


speeds. 


3. Turn on spot lamp. (сайр requires 3-5 minutes to 


warm up). 


4. . Open hood. Remove air cleaner and install intake | 
manifold cover, using Intake Manifold Cover T83T-. ` 
9424-A or Е over intake киш 


opening. 


5. Inspect sealed and/or gasketed areas for leaks 
' with the spot lamp. A leak will appear as a bright 


. contrasting yellow-green fluorescence. Examine ` 


the following areas, as required: 


Under Hood. | 
а. Valve cover gaskets and around bolts. - 
b. Crankcase front cover gaskets. 
c. Front and rear valley pan, end seals. 


CYLINDER. 


Жай. 


а.” Cylinder head gaskets: 


Ф 


Injection | pump mounting, adapter to crankcase. 


f.-- Injection pump to adapter. 


= у 


Under Engine— With Vehicle on Hoist : 
a. 


ое о т 


Front oil fill tube and oil fill cap. 


.. Fuel: supply pump and/or mounting gasket. : 
‚О! pressure sending unit. : 


Cup plugs arid/or. pipe plugs at the erid of oil. 
passages... 


The complete. oil рап perimeter. 
Crankcase front cover gaskets. 
Front crankshaft seal. 

Oil filter seal. 


Oil cooler ‘mounting . gaskets and header 


. O-rings. 


Fuel supply pump and/or ‘mounting, gasket. 


.: Oil level indicator (dipstick) tube ‘connections. . 


With Transmission Removed 


27 


adi mounting bolts. | 
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PUSH ROD OIL PRESSURE P. ` ‘HYDRAULIC ROLLER ` 
SENDER UNIT CAM FOLLOWER 


OIL GALLERY 


HYORAULIC ROLLER 
CAM FOLLOWER 


X -PISTON 


COOLING 


_ CAMSHAFT ~ 


: CAMSHAFT THRUST 
FLANGE 


мене: СЕАВ 


. CRANKSHAFT 
GEAR | 


OIL PUMP 
DRIVE GEAR 


FIG. 7 Oil Flow 


With Transmission: and Flywheel Removed and ` 
Flywheel Mounting Boit Holes Plugged 
| а. Rear crankshaft seal. 
© b. Rear cup ‘plugs and/ór pipe plugs. 
с. Rear cover gasket. 
d. Rear cover oil pàn seal. 


J NOTE: Install specified sealant on flywheel bolts- 
: and install flywheel as outlined in this ection: 


Oil.Cooler Internal Leakäge Test ` 2204. 


. When oil is found in the cooling system or coolant іп 
the’ oil, the ой cooler assembly should be inspected for 


leakage. ES l (5. 


` Areas of possible leakage are: 
e O-rings 
. « Oil Cooler Bundle (Tubes). 
„ Front Header 
„ Rear Header 


Clean the cooling system if oil is found in the coolant. 
Refer to Section 27-02, Cooling System Service. If 
coolant is found in the oil, change engine oil and filter. 


1. Remove oil cooler assembly from engine with filter 
installed as outlined in this Section. 


2. Inspect the gaskets - at the header flanges ` for 


leakage. of coolant into the oil or oll into the 6. 


coolant. 


3.. Using new header gaskets, assemble Rotunda Oil 
_ Cooler Internal Leakage Tester 014-00726 ог · 
equivalent, to the engine oil cooler by bolting the ` 

. cover plate to the rear header, bolting the cover 


“Ой РОМР 


` МАМОН ` 
— GALLERY 


‚ = CONNECTING! ` 
7 ВОО BEARINGS 


“OIL FILTER | 
: HEADER 


OIL FILTER = 
BYPASS VALVE 


— OIL FILTER ` 


OIL COOLER f 
HEADER OIL PRESSURE 


REGU LATING VALVE 
. % г 
IL sump ? B. s a aa E 
ee (C А7410-2А ` 


f 


| plate and tie bar assembly to the front‘header and: 


bolting the tie bar to ше геаг ая cover. plate ` 


(Fig. 20).- Е a | 
. NOTE: Use original oil cooler tube and NOT-test 


cooler tube included with Rotunda model 014- 
00726 Oil. ode Internal Leakage Testen. RE 
equivalent. | 2. 


‘NOTE: The inner O- -ring ‘(rust ica: „must - be. - 


installed in the header (not on the bundle) to avoid: 
cutting thé inner O-ring during assembly, (Fig. 21).: 


Pressurize coolant. side of front header test plate: | 


| (adapter A) at air supply fitting with 6 8 kPa (40 . 
i psi) air pressure. i 


. Check for. air leakage at the plastic tube or Ba 
„header cover plate. If air leakage is not felt, place a 
cup of water up to the plastic tubes and look for. 


bubbles. There should be no bubbles for a one- | 
minute time period. > 


NOTE: If no leákage is observed, the complete oil. 


cooler assembly (headers, O-rings and cooler 


‘bundle: (tube) DOES NOT have an internal leak. _ 


Install the oil cooler assembly to the engine as. 


“outlined in this Section. Continue engine diagnostic . 


procedures to identify the source of the.leak.. 


functional test of a өшү overhauled ой cooler, 


“assembly. . T ra 
If air leakage is observed, unbolt the test m tie bar n 


and remove the front and rear headers from the: . 


. cooler bundle (with cover plates attached to ` 


headers). Replace | the four cooler bundle O-rings. 


. NOTE: A rust colored O-ring must be installed. in ` 


each header, not on the bundle tube, to avoid 
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FIG. 8 7.3L Diesel—Exploded External View. 
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FIG. 8A 7.3L Diesel—Exploded External View-Key 


NO. раят? ко, [оезстепон |А) ш/қ, |oescmenor ___ |6) ш/қ, ose | warm 
| 1| 6009H [Cylinder Block Assy. — — — |45] - - [Post Valve Lever 19) — Phu, 1/2 Inch — — — |132) 9Е939 Temperature Switch — — — | 
| 2 | 6C329A [Gude Tappet 216) — емее 2 19) — — [Pug єс ^ —— — [133] 128526 _ [Bracket and Solenoid-Fast idle 
Е 6754 |Tube Assembly, Ой Level Gauge |47] - | Retainer, Valve Lever Post — . | 92) 800 [Oi Pump Assy. |114) — — [Gasket Nozzle (8) > | 
(F-Series) | 48 | . — — [Lock Valve Spring Retainer ` — | 93] 6% | Gasket, OilPick-Up_ 7 |135) 98653 [cam 202 
| 4 | 6750 _ [Oil Level Gauge (F-Series) |49) 6514A -| Retainer, Valve Spring (36) [794] — 6622 [Pick-Up Tube [136]  9FS4! | Kickdown Lever (Auto. Trans.) ` 
| 5 | 6C330A [Retainer TappetGuide .. ^ — | 50 - shield, Oil (Exhaust) | 95] 6А661_ | Bracket, Ой Pick-Up | 137 | 90927 | Screw, Kickdown Lever 
| 6 | 6026A [Plug Engine (1-1/2" O.D.) [51 |] 65138 | Spring, Valve, with Damper (16) | 96 | 6465 [CDR Valve: - [изв |. 9F539 | Adjusting Screw (Kickdown Lever) | 
| 7 | 60083А [Gasket Rear Cover — |52 | 6571A [Seal Valve Stem-intake (8) | 97 6А892 | SealRing, CDR Vale — . —— | E een Bracket, Oil Level Tube Support 
‚| S | 0804 [Cover Assembly, Engine, Rear | 53 | 6К533А [Rotator Assembly Маме (16) [100] 6758 - [Crankcase Vent Tbe — - . | | (F-Series) —  . ^" .. 
Сэ ] зі | Майн. Fywheoi to Tarsmisson — [SA | — Guide valve (Service) | 101 | 6769 [Grommet Valéy Cover” [140 | [Ventai Assonbiy 7277 
10 6701 [Rear Oi Seal, Canem | 54 | — [рз 12 inch NTE ] 100 | 98799 [Mounting Sud injection Pump [| | Manual Drain vae 77777 
10А] - [Front Oil Seal | [55 | 60654 |ВойСуілдег Head (34) [103]  9A546 [Drive Gear, Injection Pump `. |142| .- — [WaterSensorO-Rng —  — | 
| 11 | 6B0418 | Dowel Pin, Fly Wheel Adapter .| 56 | 61015А_ Washer Cylinder Head Bot (34) [104] 9С516 _ | Adapter Housing, Injection Pump — | 143 | [Water Sensor Probe 
[12] 876145 [Pipe Plug, 1/8 NPTF — —— 6049A — [Cylinder Head Assembly (2) |16) 6766 . |Cap.OiFiler ||) Fuel Pump Supply Gasket | 
| 13 | 6C327A__ | Piston Cooling Jet — — | 58 | 60268 [Рид 1/4 Inch — — — — |107) 9A555H |PipewNusPumptoCy.8.— . |145 | — — |Аютаю Bracket | 
Heater Assembly, Block | 59 |  6057A insert Combustion Chamber (8) | 108 | 945556  [PipewNusPumpto Cy.7 — — |146| [Sealing O-Ring . — — -| 
15 | 68041A [Dowel Pin, Front Cover Pate — | 60 | 60518 | Gasket, Cynder Head (2) — [109] 94568 [Pipe нив Pump to Oyi 6 — [7] | Fuel Retum Tee At Nozzle) — | 
|16 | 6026E — |Cup Plug 61 | sid Eye, Lifting (3) |10) 9ASSSE |PipewNutsPumptoCy.5 — |48) 7  [|Hose.3t&'IDx 10" Long 
Sc — e | sos Еи | seo [Poo waso eoa fof юш» —— 
| 18 | бА25ТА  |Bearing Kit, Camshaft | caer SWG | |112 | 9A555C [PipewNuts PumptoCy.3 150) | Water Drain Tube 
| 19 | '6A628A | Ball, Oil Indicator Hole 1137 | 63 | 9F460A __ | Screen, Intake Manifoid [113] 9А5558 . | Pipe wiNuts Pump to Cyl. 2 |114) [Drain Tube Clamp (Z) . — — 
| 20 | 68070А | Plate, Front Cover — . . — [64 | 94248 | Manifold, Intake 7 |1144) 9A555A | Pipe wNuts Pump to Cyl. 1 — — [152 | — Fuel FiterWater Separator Element 
"| se re Patron [| Эмил [meme mne — — [s| wee [meme pp ee 
yes EE NE и |] — | Valve, Vacuum Modulator — md Elbow, Fuel Supply Pump to Filter 
| 22 | 85920 | Connection, Water Outlet [67 | 9B470A | Strap, Valley Pan (uo raneh 2" Header ^ _. 
2 | e neem — INNEN LT СҮТ жш | — ШШ 1—1 жаған С БЕН ІГТЕТІСІС 
| 24 |  8255A  |Gasket Water Outet — 169) %%А  |Manitold, Exhaust, Right 116A] — [Elbow Fuel Retum (F-Series) | 
| 25 |  8507A. [Gasket Water Pump 170) 7 |Солтои Vent with Check vave — |17) — {Hose - 2 -[t156| — Hose 3/16" x 2-5/16" Long | 
Od Fo Fae ini vans ii _ 
Replacement Indicator) пэ] ss [Fuel Return Teo e [Fuel Suppy Pump |. 
ЕЗЕН se menm анима оту атаа оваа ^ oe 
Lm | sx [Gasket Warna [ЗЭ]. ena — [2 Two Nus and Two Sleeves) 
[3| 95020 [Connection Water m | 74 | > [Treasa men — [w2| — [пе Return Hose mof — [ComectorFitng — — | 
[31 |DGAZ-19562-A] ATV Sealant — &— . . 15) [Fuel Fiter Element —  . — [i224 — [Hs — — — | - | Inverted Flare Tube Nut | 
raz бїз [om . — — -[76]| | Drain вон O-Ring” [1228]  —. | Hose, Pump 1o Fuel Reum ue [2| . — — |OltewiGmge—ESews | 
ЕЗШ ЕГ 1 1 шшш к гд [fave Sn cap — fiec] — [owa Fo tne es рани зр 
| 34 | 6730А |Ріш, Oil Pan Drain . | (78 ° [Drain Valve Sea! . 1123} | — [Fuel Retum Tee (E-Series) ` E-Series 
3594318 Mana Exhaust, Lot | 79 | | Water Separator Drain Bowi [124 | SF [Fuel Retum Junction Fiting [14 [оер Oi Lave Gauge — E Sores | 
| 36 | 948А '|Gasket Exhaust Manifold - — | 80 | 6A636A | Gasket, Ой Cooler, Front Header [125] -- — | Nipple, Fuel Retum Е Oil Level Gauge Tube, Lower— | 
гэт [= бол” [Washer Vaive Cover |в | — — [Header, Ой Cooler fron [1%] sis [сатр] E-Series | 
Css | ssec [vae Cover _ — ЕСЕ | esse [Ono Cooter) ` irm me je Spre опет барын 
Fx | 6A [Gase Vane Cover | es 80604 O-Ring, ico рота ор 
| 40 | 6070 Маме, Intake (8) 7 |584) . 6A642A Cooler, Oil — —  |128| 998 ше |е Retainer, Oil Level Gauge Tube — 
4] 695 [Маме Exhaust — — [85 | 6A636B | Gasket, Ol Cooler, Rear Header [129] - | Nozzle Tip > — — ___ G= DEM 
Lr | 60978 [sen Exhaust Valve Sea — — [95 | 68818 Header Ой Cooler, Rem [1%[ — [Sensor Реле еме | | — 1] 7 
[e sr Pus ва туре iar () — | s; | E) — ee — SSCS 
Lu | — [ot Valve Lover and Washer — [59 | 6А [Oiriter — — — [зи |90587 |е Seal, nanan | | TIT 
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DESCRIPTION ` 


6278A _ Washer, Camshaft 
6256A Gear, Camshaft ` 


Eccentric, Fuel Pump © ` 
Spacer, Camshaft Gear ``; . 
Camshaft Thrust Plate = 


| Cylinder Block Assembly Е 


ЕЕЕ | | | | 


N 


[= 
[sw |Ә Ponen |a 


— 
Co 


6500A -Roller Tappet M 


= 
A 


` 6200A 


Piston (Not Available Separately) | 
‘Connecting Rod ' 


. 
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— 
~J 
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FIG. 9 7.3L Diesel—Exploded Internal. View - 
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FIG. 10 Fuel Flow 
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FIG. 11 Injection Pump Internal View 
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FIG. 14 Glow Plug Schematic : 
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. STAMPED ENGINE 
SERIAL NUMBER 


E-SERIES EMISSION 
LABEL LOCATION ` 


7.3L TOP View | 
FIG. 15 Engine Identification rs 


| cutting the O-rings йс assembly. Assemble the 
headers on the cooler bundle tube. 


7.. Воі ће test kit tie bar to the rear header cover 8. 
. ^. plate. Repeat Steps 4 and 5 with the cooler 
assembly submerged in water.:If leakage persists, 
isolate the worn or damaged component in-the oil 
cooler assembly, as follows: 


A) For a leaking oil cooler ‘still - covered by 
| warranty (8 yrs. or 50, 000 s) go to SIS 8. 
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CONNECTOR 


W/PINK STRIPE | | (10 СА) 
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ENGINE ` 


1. Front header 
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ENGINE SERIAL 
SEQUENCE NUMBER 
LABEL 


OIL CHANGE ... 
INFORMATION 
LABEL 


7.3L FRONT VIEW 


B) For a leaking oil cooler not беда by 
warranty go to Step 10. 


For a leaking oil cooler covered by warranty, 
replace and retest. the following oil cooler 


components in. the following sequence until no | 
leakage is observed: 


2. pear header 
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ENGINE SERIAL NUMBER CHART | 
. š . SERIAL .. 
ENGINE VARIATION COUNTRY SEQUENCE : 
DISPLACEMENT. TE OF ORIGIN  .. . NUMBER ` . 
КЕЗДИ a |. eee БИЕТІ 
| Er. = Engine Displacement i in Liters U = Country of Origin - U.S.A. 
. D = Naturally Aspirated - 000501 = Starting Sequence Number 
02 = ОЕМ Application xo we = Used'to Prevent Л 
ЕМСІМЕ CODE LABEL IDENTIFICATION CHART ` 
A— AIR/CONDITIONING | К, 
` B— NON AIR/CONDITIONING к 


505 5 САМАОА CALIF 


zr 


Я Е < 
оочосьом-оФ 
125 | 2) x; 


49 
A 
B 
C 
D 
E 
F 
G 
H 
J 
K 


о очсо о P.G) N — O 
гет? 
r cR d 


== 


MONTH CODE ЛД; B C D'E F С@ к 1 м 


Ж E AE: T 
DAY CODE TAS 
| - 1238567890 


FIG. 16 Engine Code Label 
3. Cooler bundle (tube) - 


NOTE: Prior to each retest, inspect the condition of 
the affected header gasket(s) and O-rings and 
replace if damaged. 


9. Assemble the affected test kit cover plate(s) and 
. tie bar. Repeat Steps 4 and 5 with cooler assembly 
submerged in water. If leak persists, replace the 
next component listed in Step 8. If no акаде was 
observed, go to Step 12. 


10. For a leaking oil cooler not covered by warranty, 
` replace and test the following oil cooler 


components in the following sequence until no 


^ leakage is observed: ` 
21. Cooler bundle (tube) 
2. Front header 
3. Rear header 


NOTE: Prior to each retest, inspect the condition of 
. "the affected header gasket(s) and O-rings, ere 
if damaged. ` 


11. Assemble the affected test kit cover plate(s) апа: 


tie bar. Repeat Steps 4 and 5.with cooler assembly 
submerged in water. If leak persists, replace the 


C — INDUSTRIAL & MARINE 
. D — EXPORT 
. E — OVER 6000 LBS/NON THERM 
F — THERMACTOR WITHOUT A/C 
G — A/C OR NON A/C ENGINES 
. H — POWER STEERING 
J — THERMACTOR WITH A/C 
К — THERMACTOR А/С OR NON A/C 
L — OVER 6000 LBS/THERM 


BASE | : 
DISPLACEMENT ` 

. VEHICLE APPLICATION 
7 INERTIA WEIGHT 
AXLE RATIO 
TRANSMISSION 


DESIGN LEVEL ` 
— USED TO INDICATE INITIAL RELEASE 


CALIB. & REVISION LEVEL 
r “А-- USED TO INDICATE INITIAL RELEASE 


“REVISION LEVEL 


ps CALIBRATION NUMBER 


A10893-2A 


CALIBRATION 
689J-ROO 


. YEAR CODE 


next component listed in Step 8. Ш no leakage was 
observed, go to Step 12. 


12. Install oil cooler assembly onto engine with new 
gaskets as outlined. | 


NOTE: Clean the cooling. Siem if oil is found in 
the coolant. Refer to Section 27-02, Cooling 
System Service. If coolant is found in the oil, 
. change the.oil and filter. 


Compression Test 


The following procedure is to be usen when checking 
compression: | 


1. Ensure battery i is fully charged Operate the engine | 


until normal operating temperature. is attained. 

Turn the ignition switch to OFF. Remove air 

cleaner and/or intake opening cover using Intake 

Manifold, Cover T83T-9424-A or equivalent. 

Disconnect injection pump solenoid leads from 
. injection: pump to prevent accidental abd 
25 Starting. Remove. all glow plugs.. `` a 


2. "Install Rotunda Compression Tester 014-00701 or 
- ` équivalent in Мо. 1: cylinder glow plug hole. 


3. Crank the engine (with the ignition switch OFF) at 
— ‘least five pumping strokes. Record highest reading ` 
. indicated. . Note the. approximate number of 
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ENGINE 


A185 () É, CODE 


7.3LD ENGINE FAMILY 


Engine Manufactured By: 


NAVISTAR INTERNATIONAL 
TRANSPORTATION CORP. 


DISPLACEMENT: 7.3 LITERS | CURB IDLE RPM: 650 + 50 


SETTINGS MUST ВЕ MADE WITH ENGINE AT NORMAL OPERATING | 
АЛАН АК тосот Жы pacer TRANSMISSION 


IN NEUTRAUAUTOMATIC TRANSMISSION IN 


ENGINE 


SAE CS CCA CAINE NAVISTAR soc 


rows [a | re [мак [ек [war] son [aur [ave | зе [ост [ноу [occ 


A PRIMARY INTENDED SERVICE APPLICATIONS AS A LIGHT HEAVY-DUTY DIESEL 
AND CONFORMS U.S. EPA CANADIAN AND CALIFORNIA REGULATIONS APPLICABLE TO 
ME 1906 MODEL YEAR HEAVY-DUTY DIESEL ENGINES CALIF. REGULATIONS NOT APPLICABLE TO A166HA 


FIG. 17 Engine Emission Label 


compression strokes required to obtain the кш, 
reading. | 


4. Repeat the check on each cylinder, cranking the 


engine approximately the same number of. 


compression strokes. 


Test Conclusion 


Compression pressures are considered normal if the 
lowest reading cylinder is within 75 percent of the 
highest. Variations exceeding 75 percent indicate an 
improperly seated valve or worn or broken piston rings 
(Refer to Fig. 22). 


. CAUTION: Do not add oil to cylinder. This could 
cause тузеді lock. 


A10689-2A 


Hydraulic Valve Тароеі 


Hydraulic tappet noise may be caused by any of the 
following: 


Excessive сезса tappet gap. 

Sticking tappet plunger. | 

Tappet check valve not functioning properly. 
Air in lubrication system. 

Leakdown rate too rapid. 

Excessive valve guide wear. 


_ Excessive collapsed tappet gap тау be caused by 
loose rocker arm fulcrum bolts, or wear of tappet roller, 
push rod, rocker arm, rocker arm fulcrum or valve tip. 
-Sing Tappet Bleed- Down Wrench T83T- 6500-A or 


OOS oe E 
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CRANKSHAFT 


PRIMARY 
FLYWHEEL 


CRANKSHAFT 
BOLTS ` 
(9) 
| SPACER 


SECONDARY | 
SECONDARY FLYWHEEL 
PILOT FLYWHEEL 


BEARING BOLTS (6) A10725-1A 


‚ А7911-1А 


FIG. 19 Leak Test Kit Rotunda Model 112-00001 , 


equivalent, collapse tappet and check gap between | 
.. valve tip and rocker агт to determine if any valve train 


parts are damaged, worn, or out of adjustment. 


A sticking tappet plunger may be caused by dirt, 
chips, or.varnish inside the tappet. Sticking plungers can 
sometimes be serviced by disassembling the tappet and 
removing the dirt, chips or varnish causing the 
condition. | I 


A non-functional tappet check valve may be caused - 


by an. obstruction (dirt or chips) preventing it from 
closing when the cam lobe is lifting the tappet. Non- 
functional tappet check valves may also be caused by a 
broken check valve spring. 


Air bubbles in the lubrication system prevent the 
tappet from supporting the valve spring load. Bubbles 
may be caused by too high or too low an oil level in the 
oil pan, by air being drawn into the system through a 
hole or crack, or a leaking gasket on the oil pump pickup 
tube. | | 


If leakdown time is below specifications for used 


tappets, noisy operation may result. If no other cause | 
for noisy tappets can be found, check leakdown rate 


and replace any outside the specification. 


Check leakdown rate of assembled tappets with 
Hydraulic Tappet Leakdown Tester TOOL-6500-E ог. 


equivalent. The leakdown rate specification is the time 
in seconds the plunger requires to move a specified 
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PLASTIC TUBE (OIL FILTER END) | 


Y 
о 


REAR HEADER 
COVER PLATE - 


CONNECT SHOP AIR 
TIE BAR/COVER PLATE 
ATTACHING BOLT 


FRONT HEADER 
COVER PLATE AND 
HEADER TIE BAR 
ASSEMBLY —10831 


TEST COOLER 
. TUBE 10796 


A7922-1A 


E FIG. 20 Oil Cooler Internal Leakage Test Equipment : 


Rotunda Model 014-00726 


NS 


` 
\ 
| 
\ 
\ 


А 


CAUTION: ( 
RUST COLÓRED O-RING MUST BE INSTALLED IN 
THE HEADER (NOT ON THE BUNDLE)’ TO AVOID 
CUTTING THÉ O-RING DURING ASSEMBLY 


FLANGE 


. A8704-1A 


FIG. 21 Oil Cooler Tube Installed in Header 


honest CYLNDER — | LOWEST CYLINDER]. 
| kPa (PSI) ©. -kPa (PS) 
[— шеш | 


`СА7414-1В 


FIG. 22 Compression Test: Pressures 


- distance of its travel while under a 22.68 kg (50 Ib) load. 


Test the tappets as follows: 


. . 1.. Disassemble and clean tappet to remove all traces 


of engine oil. | | I 
NOTE: Do not mix parts from different tappets. | 


Parts are select-fitted and are NOT 
- interchangeable. | | 


Tappets cannot be checked with engine oil in 
them. Only testing fluid can be used. : 
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Place the tappet in tester, with plunger facing 
upward. Pour hydraulic tappet tester fluid into the 


_ cup to a level that will cover tappet assembly. The | 
fluid can be purchased from the TRendiac tirer of 


the tester. 


NOTE: Using kerosene or any other fluid will not 
provide an accurate. test. | 


Place the 5/16-inch steel ball provided with tester 


‚ into the plunger cap (Fig. 23). | 
‚ Adjust ram length (Fig. 24) so that the ponia is 


1.59mm (1/16 inch) below the starting mark when 
ram contacts tappet plunger, to facilitate timing as 
the: pointer passes the Start Timing mark. Use 
center mark on the pointer scale as Stop Timing 
point instead о! original ор ша mark at top of 


'- 5scale. : 


Work the йөр Бізде ый ир and down until tappet 
fills. with fluid and all races: of air bubbles nave 


disappeared. 


Allow ram and weight to. T tappet ponger 
downward. Measure the exact time it takes for the 
pointer to trave! from Start mining to Stop Timing 
marks of tester. | 


HYDRAULIC . 
TAPPET . 


"LEAKDOWN' ` 
TESTER 


.. TOOL-6500-E 


‚ . A9249-1C © 


FIG. 23 Placing Steel Ball in Valve Tappet Plunger 


uu 


ADJUSTING NUT . 


HYDRAULIC TAPPET ` 
.LEAKDOWN TESTER 
(TOOL - 6500-Е) 


|." ' 49250-1A 


FIG. 24 Adjusting the Ram Length 2%; 
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7. A satisfactory tappet must have a leakdown rate 
(time іп seconds) .within the. minimum апа 
maximum specified limits. | 


8. If tappet leakdown is not within ae sens 
. replace it with a new tappet. It is not necessary to 
disassemble and clean new tappets before testing, 
52. іһе ой contained іп new tappets is test 

ul 


9. Remove fluid from cup and bleed fluid from tappet 
. by working plunger up and down. This step will - 
ease depression of tappet plungers when checking 

' valve clearance. 


Static (Engine Off) Valve. Train Analysis T 


Rocker Arm Cover Removal 


1. ` Remove air cleaner and install intake opening cap 
^. using . Intake. Manifold Cover T83T- 9424- A, or 
| - equivalent. 54. 7% 


2. Remove engine ой dipstick tube епа. 
. Remove реек tube sso: ana СК arm - 
cover bracket. z. ы 


2. Remove rocker arm cover bolts. 
4. Remove rocker arm cover. 
Valve Train Analysis 


' Check for damaged and/or severely worn parts; for 
correct assembly and. use of correct parts by 
proceeding, as: follows, with the static engine niii. 


(Fig. 25). 


1. Rocker Arm Assemblies : ` 
_. а. Check for loose mounting, bolts. 
b. Check for plugged rocker arm oil hole. | 
2. Push Rods: Check for bent push bris ones for | 
22. Clogged passages. 
3. Valve Spring Assembly—With :Damper Spring: °. 
Check for broken or damaged parts. | | 


4... Retainer and Keys: Check for proper seating of 


keys on valve stem in retainer. 


5. Positive Valve Rotator: Check for proper seating of ҒА 


. the positive valve rotator.. 
6. . Valves and Oylinder Head 


| VALVEKEEPERM, © е '* VALVE KEEPER EANG 
SPRING 


: -- 2 8 RETAINER © 
RETAINER . '- | - | 
| 5 nf 
SPRING ANDY . Bn G TER ERINE AND 
DAMPER «d AS ШЕ” 
Tf š f OIL SHIELD 
STEM SEAL ur | Reger: 
ae VALVE 


VALVE - 4 š ROTATOR 
ROTATOR 4 a 


EXHAUST 
VALVE ` 


INTAKE 
VALVE 


q^ 
FA 


N 
N 


Ж”. 
> 


IK 


“SEAT. `. 
=== ——— d | INSERT . 
INTAKE EXHAUST, | 


А7365-1С 
FIG. 25 Valve Spring Assembly | 
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. a. Check. cylinder ‘head gasket. for. proper 


installation.. `` | 
Check for plugged oil drain holes. 


7.3L V-8 Diesel Engine 


_ = NOTE: Remove glow plugs with Glow Plug Socket. 


D83T-6002-A, or equivalent, to facilitate turning 
engine over by hand. КУ | 


22-08-20 | 


‘Cheek fe NONI TR ROME адан .Zero dial indicator. Continue to rotate crankshaft 
s acad adi A e 27 PE . slowly until push rod is in fully raised position. 
` d. Check for missing or damaged-valve stem oil. `: ; БАЛА TUB S ЖЕДЕ 
` ` - eeals. жаннат | S3 7. Compare total lift recorded on indicator with 
| Er EN | | | |. specification. . E 2: 
_ е. Check collapsed tappet gap. з Ка Shee 5 ж ЖУ a mE 
MNA or 8. . To check accuracy of original indicator reading, 
. Rocker Arm Cover Installation | |. . M. .'eontinue to rotate crankshaft until the indicator 
1. Remove old gasket from cover..Scrape both valve reads zero. If the lift on any. lobe is below specified 
. Cover rail on cylinder head and gasket flange on ‘wear. limits,. the camshaft and the.valve tappet 
cover to; remove ‘all: traces of old gasket, if ^... Operating on the worn lobe(s) must be replaced: 
Шама TE _ 2i. 9/ Remove the dial indicator. ` 
с» автан вв еа Es CI SONO. 10 Install rocker aris fulcrum seats and fulcrum bolts 
rica lads momen oe 9 Бес . ав outlined. Tighten bolts to. specification. | 


3. Install engine oil dipstick tube, valve cover bracket | 
. and cover. Tighten to specification. Install engine 11. 
.. Ol dipstick. |00020 | . | m 
4. ` Remove intake manifold cover. Install air cleaner 12. 
and tighten to .specification. x 9; ^ 


Camshaft Lobe Lift. 


Check lift of each lobe (in consecutive order) and ` 

make a. note of readings. x as T 

1: -Remove fresh air inlet tube and air cleaner and 

^^: install Intake Manifold Cover T83T-9424-A ог 
equivalent. | | MOULE 


"Install: the ‘valve cover(s) as described in this | 
Section. Tighten bolts to specification. | 


Remove intake manifold cover, install air cleaner ` 
and tighten to specification; 00002000 


DIAL INDICATOR 
BRACKETRY-D78P-4201-F 


DIAL INDICATOR 
D78P-4201-G 


2. Remove rocker arm cover(s) as outlined. ` ` 


` 


arms: as outlined. | 
42. `Ensure push rod is in valve tappet socket. Install 
. Dial Indicator with D78P-4201-G and Dial Indicator 
_-, Bracketry Tool-4201-C.D78P-4201-F or equivalent, 
. So that indicator ball socket adapter using Cup 
Shaped Adapter TOOL-6565-AB or equivalent, is 
on the end of the push rod and in the same plane 
2 as push rod movement (Fig. 26)... - E "2 
5. ‘Rotate crankshaft by hand until tappet is on base : _ | е 2 ,А9769-18. 
circle of crankshaft lobe. At this point, push rod will 5s | a 
ре in its lowest position. = =- © n 


3. Remove fulcrum bolts, fulcrum seats and rocker 


` DIAL INDICATOR 
_ . D78P-4201-G 


TIMING GEAR ,// 


e 


DIAL INDICATOR 
BRACKETRY:D78P-4201-F 


DIAL INDICATOR 
BRACKETRY — 
D78P-4201-F : 


CUP SHAPED ADAPTER. 
TOOL-6565-AB 


.- D78P-4201-G A9799-1A 


. FIG. 26 Camshaft Lobe Lift Test "E FIG. 28 Checking Drive. Gear Backlash—Typical | 
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Camshaft End Play. 


Push the camshaft toward the rear оГ {һе engine. 
Install Dial Indicator Bracketry D78P-4201-F and Dial 
. Indicator D78P-4201-G_or equivalent, so that indicator 
point is on the camshaft gear attaching screw (Fig. 27). 
Zero the dial indicator. Position a. large screwdriver 


between the camshaft gear and the block. Pull the ` 


camshaft forward and release it. Compare the dial 
indicator reading with specifications. 


Remove the dial indicator. If end play is. excessive, 
replace the camshaft thrust plate. ` 


Drive Gear. Backlash (All Gears) 


' Install. Dial Indicator Bracketry D78P-4201-F and Dial 
Indicator D78P-4201-G or equivalent, on the .cylinder 
block (Fig. 28). Check the backlash between the drive 
gear and the driven gear with а dial indicator at six 
equally spaced teeth. Hold the gear firmly against the 
block while making the check. Refer to ОВУ 
for backlash limits. . А 


Crankshaft ‘End Play. pt жү 
1.” Force the crankshaft toward the rear of the engine. 


| 2. Install Dial Indicator Bracketry D78P- 4201-F and 
| Dial Indicator D78P-4201-G or equivalent, so that 
the contact point rests against the crankshaft 


flywheel flange. and the indicator axis is parallel to: 


the crankshaft: axis (Fig. 29). . 


3.. Zero the dial indicator. Push the crankshaft forward 
^" and note the reading on the dial. 


4. |f the end play exceeds specification, replace the 
thrust bearing. If the end play is less than the 
minimum limit, inspect the thrust bearing faces for 


. scratches, burrs, nicks, or dirt. If the thrust faces - 


are not damaged or dirty, they probably were not 
aligned properly. Lubricate and install the thrust 
bearing and align the faces following the procedure 
recommended under Main Bearing Replacement. 
Check the crankshaft end play. - 


| Flywheel Runout—Manual-Shift Transmission 


NOTE: Remove glow plugs with: Glow. Plug Socket . 


D83T-6002-A, or equivalent, to facilitate иип engine 
over by hand. | 


Install Dial Indicator 279 D78P- 4201-F and Dial 


indicator D78P-4201-G or equivalent, so that the 
indicator point bears against the flywheel face, one inch 
from the edge of the flywheel (Fig. 30). Zero the dial 


: есе Тигп Шы making sure it is fully forward or 


DIAL 
INDICATOR 
BRACKETRY 
. D78P-4201-F 


DIAL INDICATOR 
D78P-4201-G 


С. -A9621-1A . 


FIG. 29 Checking Crankshaft End. Play 


- mounting flange runout is not excessive, 
replace. secondary flywheel. 
exceeds specifications, check installation of gear to 
-flywheel flange. If it is not properly seated; re-install it to 


rearward So that crankshaft end play will. по! be A 
indicated: as flywheel runout. > “ 


Af flywheel clutch face runout exceeds specifications, 
remove flywheel. Check for burrs between flywheel and `- 


face of the crankshaft mounting flange. If no burrs exist, © | 
check crankshaft mounting flange runout. If crankshaft Н 


mounting flange face runout is excessive, machine 
mounting flange or replace crankshaft. If crankshaft 


If the ring gear runout 


flywheel. If it is properly seated, replace it. Refer to Ring ` 
Gear- Replacement in this Section for applicable . 
procedures. 


Flywheel Runout—Automatic Transmission | 


. Remove the glow plugs with Glow Plug Socket D83T-- 
6002-A, or куздш. to facilitate бшш. engine over : 


by hand. 


Install a dial indicator so that the ТЕМЕН poini rests. 


оп the: ting gear face adjacent: to the gear teeth. 


Push the flywheel and crankshaft fully forward ке; 


. rearward to’ prevent crankshaft end Play from Being 


indicated as flywheel runout. 


Zero the dial indicator. Turn the ‘flywheel опе 


complete revolution while observing the total indicator 


reading (ТІН): If TIR exceeds specifications, remove 
flywheel and check for burrs between flywheel and face 
of crankshaft mounting flange. If no burrs exist, check 
runout of crankshaft mounting flange. If crankshaft 
flange. face exceeds specifications, machine mounting 


flange or replace crankshaft. If crankshaft flange face 


runout is not excessive, check installation of ring gear to 
flywheel. If not properly seated, remove and ‘reinstall 


ring gear to flywheel. If i. gear is properly seated, 


replace flywheel. : 


Diagnostic procedures Engine. Performance ane 
Glow Plug System | 


` Diagriostic procedures for ‘engine performance, fuel 
injection and glow plug fast start system are covered in 


` 4.DIAL INDICATOR 
BRACKETRY 
.078Р-4201-Е ^" — 


gl 


: oH .. 
[ 1» Ср i ' 


| | 


- 
‘=> 
= 
ч 
аб. 


DIAL INDICATOR У 
D78P-4201.G. 74 


C 


2. А10724-1А 


FIG. 30 Checking Flywheel Face Runout—Manual - 
| Transmission. 
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the. Engine/Emissions PE Manual’. ойо: 
pump timing and nozzle performance are also covered 
in. the engines rn ons oe vanua ' 


$ $ 


D. ‘ADJUSTMENTS -- 


5 Refer. to Engino/ Emission жіне Manual” for 
adjustment procedures. . | ы 


- REMOVAL AND INSTALLATION. 


When installing nuts ог bolts that must be tightened, | 
(refér to Torque Limits at {һе end of this Section), oil. 
.. "threads with light weight‘engine oil. Do not oil threads 

: . that require | oil- resistant or water resistant sealer. 


. Engine. Assembly 


.. F-250-F-350 F-Super. Duty’ Chassis. Cab- 
Stripped t Chassis 


4 5 ҚЫ ША 42 УУЛ vl 
М . eif s "4 ` ” D ^ | ^ ` t. ps 
Removal o Ct. qum i MIS: 


j Disconnect battery оше, cables . from’ both 


. batteries. 


2. - Scribe alignment. marks at hood. hinges for | 


-reference during installation. Remove hood. 


3. Drain cooling system. Refer to Section 27: 02, | 


. Cooling: System Service. b cus 
4. Remove air. cleaner and intake duct СУ 


25. ` Instáll Intake ` Manifold. Cover: T83T- оя i 


.. * equivalent, over: air intake opening.. 


6. . Remove radiator fan shroud. Refer to Section 27- 


04, Radiators. 


7.: Remove-fan and. clutch assembly аз. outlined, | 


using Fan Clutch Pulley Holder T83T-6312-A and 
Fan Clutch. Nut A ӨЛЕ T83T- бзге В ог 
equivalent. | Жо 


CAUTION: LH thread, Remove by turning nut pd 


clockwise.. 


.8.- Disconnect radiator . upper and lower hoses from 
Ж radiator. 


9. Disconnect automatic iránsmilssion oll cooler lines 
ас radiator, if-so equipped. bcd 


410. Remove ràdiator. 
EE. Radiators. 


11. Loosen A/C compressor, 
remove drive belt. 


12. Remove A/C compressor, if so equipped, and ` 


^.. position it on radiator upper support (refer to 
Section 36-61, F-150 through F-350, F-Super Duty 


. Chassis Cab, Әігірресі Chassis and Bronco Manual : 


‘A/C-Heater: System). 


13. Loosen power кеа ритр апа remove drive 
belt. 


| 14. Remove power in pump and position out él | 


. the way оп LH side. of engine compartment. 
15. Disconnect alternator wires: at alternator. 


- 16. Disconnect oil pressure sending unit wire at 
sending unit located at back of engine. . 


"47. Disconnect accelerator cable from injection pump. 


18. Disconnect speed. control cable from injection 
HE pump, if 50 equipped: 


oy 


29; Position. wires. out ‘of the: Way. 


Refer do Section” 27: 04, | i 


íf SO saioei, апа 


19. Remove accelerator cable bracket (with. cables 
zu attached), from Intake manifold а position out of 
the way.. | 


20. Disconnect transmission ‘kick ‘down Tod. . from : 


injection pump,-.if so. equipped. ` 


21. Disconnect main wiring harness. ‘connector from 


RH side of ‘engine. 


22: Disconnect engine . ground ‘strap . from rear of 
engine. 


23. Disconnect fuel’. return hose from LH. rear of. 
engine. f 


-24. Remove vacuum supply Hosé from vacuum pump. 


25. Remove two "upper. transmission- to- ш 
., attaching bolts. | 


26.. Disconnect heater hoses. from, water purhp ‘and 
ПО cylinder head. | 


- 


: 27. 7 Disconnect water température ` sender ` wire from 


,sender on left front of. engine block. 


28. Disconnect ` water temperature: overheat lamp 


. Switch wire from Switch. on top front of left Ee 
` head. ^ 7" | 


30. Raise vehicle. 


: ñ 312. Disconnect both: battery ground: cables from lower 


front of engine. 


32. Disconnect and ` cap. fuel inlet line. at ШЕ “supply 
‚ pump. 2” 


33. ‘Disconnect starter cables. at starter motor. 


.-34. Disconnect muffler inlet pipe at exhaust manifolds. 
. 95. Disconnect engine insulators from. his 1 


Қ crossmember. 
36.. Remove flywheel вй йор plato.” 


' 37. Remove four convertor-to- flywheel анас nuts, 


“if so. equipped. 


38.. Lower vehicle. - 


39. Support. transmission. - 


.40. Remove four ‘lower transmission- to- -engine 


-attaching bolts. 


41. Attach ‘Roturida, Universal Load Positioning Sling | 


^ 014- 00036 or: equivalent to engine. 


42. Raise engine high enough to clear number one 
D ; crossmember and pull forward. 


“ 43... Rotate. the front of the, engine КОЛОК 45 


. degrees to the left and ш it out of the engine 
| compartment. | 


'. CAUTION: Use care net to damage windshield 
wiper motor when lifting erigine out of vehicle. 


Installation ^^^. 22. A x 


NOTE: If the engine to be installed las bon overhauled B 


or has been in storage, take the following precaution to 


“prevent” piston and bearing scuffing. Prime the entire 
engine lubricating system to fill the oil cooler, oil filter 


and cylinder block genre with ne ы ы р and . 


grade of ой.” 


М 


Ms Lower engine into engine. compartmant. | x 


"Can be purchased as a separate item. 
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Р CAUTION: Use care not to damage windshield - 


-x vehicle. 


-.. Start transmission main. shaft: into : cn. disc.. It 
. may. be: necessary. to adjust position of. 

“transmission in relation. to- engine if main’ shaft’ 

- binds or will not enter clutch disc. If engine hangs: 
2 Up "after: main, ‘shaft ‘enters ` clutch- disc, 
. crankshaft. slowly (transmission . 
|  mainshaft splines: mesh with ‘clutch disc Splines. 


~ Align torque converter with уш (610080 Ш so 
| :.. EQUIPPed. ` 


-7 Lower. engine onto engine insulator brackets on 


wiper ` motor when ee 799106 into 


number one crossmember. 
Install. four- lower: transmission-to- -engine attaching 


‘bolts’ and tighten to. epeciicatone: 
Remove. · engine’ lifting: ‘ling: 


Raise . vehicle. | 7 
Install four. torque converter- to: ‘flywheel sa ыйа 


nuts, if so equipped, and tighten to specifications. 


. ; Install. flywheel inspection Bae and tighten bolts to 
| specifications. 


: Install engine. insulator. Барой: -to- ciossmenber š 
bracket attaching nuts and washers and tighten to. 
` `* ‘specifications. | 


Connect muffler inlet: pipes ‘to exhaust manifolds 
: and tighten nuts to specifications. i 


. Connect both battery ground cables: to the lower 
‚ front of the engine апа: Lun bolts to ` 
| specifications. . | 


.: Connect starter. cables to. starter апа tighten 1 to | 


specifications. 


. , Install fuel pump jnlet line onto fuel pump ang 
“tighten. 10. Specifications. bee ie M 


. Lower vehicle. . 
< -Connect water. temperature ‘sender wire to sender | 


2 К HL * ` 


on left front of engine block. 


. Connect wire to water temperature overheat lamp 
Switch on top of left cylinder head. 


Install. heater hoses onto right cylinder. head and 


.. water pump. and. tighten clamps to specifications. 
ys Connect engine ground: strap at rear of engine. 
‘Connect fuel return hose’ at left. rear of engine. 


Connect vacuum supply hose to vacuum pump. 


Connect transmission, kickdown ; rod, NL 50 
equipped. | | 
: "Install accelerator cable ‘Bracket onto _intake 


manifold and tighten to specifications, | 
. Connect accelerator cable іо injection. pump.. 
Connect speed control cable; if So. ы to | 


injection pump. 


Connect oil pressure gauge “sender wire to ой ú 
` ‘pressure sender. | 


Connect alternator wires to alternator. 


Install power steering pump and | ае belt. Do not 


adjust belt at this time. 


Install A/C compressor ahd drive belt. Refer to: 
` Section 36-61, F-150 Through F-350, F-Super Duty 


Chassis Cab, Stripped Chassis and Bronco: Manual 


rotate. 
in gear) until ` 


30. 


31. 
32, 


, 339. 


34.. 


_ A/C-Heater : System, 


in -Body/Chassis/ Electrical es 
Manual. | 


Adjust А/С compressor und power Siesia une E 
- drive belts: to specifications. Refer to Secun 2 $ 


06, Accessory. Drive Belt: Service. 


Install: radiator. Refer to. Section 27- 04, Radiators. | 


| Gonnect automatic transmission ой cooler lines at 
- . radiator, 
specifications. 


«Connect upper and lower radiator hoses to radiator | 


if so ЕЗНЕРУР. татал Ше nuts . to 


and tighten hose clamps :to specifications. 
Fill and bleed the cooling system. Refer to Section Ne 


7. 27-02, Cooling System Service. 


| 85. 


Install fan and clutch assembly using Fan Clutch ` 
Pulley Holder .Т83Т-6312-А and Fan Clutch ` ‘Nut 


224 Wrench T83T-6312-B or: equivalent. 


"CAUTION: LH thread. Turn. nut 


". counterclockwise to tighten. 


36. 


37: 


Tighten nut to specifications. ж. CN ` 
Install 


radiator. fan shroud. Refer to, 27. 04; 
Radiators. | 


E Remove. intake . manifold cover. Install air ОРИ 
: апа ‘tighten to specifications. M 


. ‘Install intake duct assembly.. 


. Install hood, aligning scribe marks drawn c on hood 
| during removal. | 


с Connect battery ground Cables: at both batteries. f | 


. Check the engine oil level and fill as needed with | 
Specified type. and.grade of oil. r 


Run engine and check 96, fuel, oil and coolant 


-Jeaks. . 2 
E- 250—Е-350` 
Removal ` 


The engine removal. and. installation Do oues are a 


Й 1. 
2. 


3. 


12. 
13. 


for the engine only (transmission not poen 
Remove engine cover. | 


Disconnect ground cábles from both: baticries. 


Drain cooling system. Refer. to. s mn 27-02, 
Cooling System Service. 


Remove front bumper, Дей assembly and gravel 
deflector, | ° . MB 


Remove speed control servo bracket and position 


out of way. (if so equipped). . 


' Mark ‘location and remove hood latch "and cable . 


assembly from grille upper support bracket. - 
Remove upper grille support: | 


Discharge the A/C system, if so equipped. Refer to 
Section 36-65, E-150 —.E-350 Air. Conditioning 


. System, in Body/Chassis/ Electrical Shop. Manual. 


. Disconnect A/C lines from AIC condenser, if sO 
equipped. i | Е 


Remove A/C. condenser, if 80 ‘equipped. . | 
Disconnect. transmission - ‘oil cooler lines at 


transmission oil cooler and radiator. | 


Remove transmission oil cooler and brackets. A 
Disconnect radiator : hoses’ at engine. Ñ 


DAVE GRAHAM INC: 2012 
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| 22-08-24 
214. 


(45. 


етеу radiator. shroud. Refer to Section 27- 04, 


Radiators. 
Remove radiator - РИЯ fan using Fan. ‘Clutch 


. Pulley Holder Т837-6312-А .апа Fan Clutch Nut 
Wrench Т83Т-6312-В, or equivalent.. 


. CAUTION: LH. thread. Remove by turning nut 


clockwise. 


" Support radiator: Install lifting hooks in: iting eyes 


on radiator. . 


Remove radiator. aching bolts iom bottom of | 


radiator and. lift radiator’ out. of vehicle: ` ` · 


‘Loosen and remove vacuum pump and drive belt: 


Disconnect vacuum hose. from. transmission shift 


. modulator tube. . 


2 Loosen and - remove”. Бао. аЬ. arm, ` 
adjusting arm ..bracket .and drive belt. 


Pivot 
alternator inward toward. engine. 


. Disconnect alternator wiring: harness from 
_alternator. 


.. Disconnect water ый ше sender wire from 
‘sender on left front of engine block. | | 


Disconnect’ water temperature overheat ГРЕЯ 


` switch wire from switch on тор. front. of left тея 


һеаа. 


.. Position wires out of the way. 
. Remove two engine. ground cables: from bottom 


front of engine. 


А Remove: ‘power 158100 purip ‘anid bracket from E 
engine: : 


Disconnect and plug power steering pump. return | 
. line.: | бз 


Position — rS Sma pump out of the way. 


. NOTE: Refrigerant system must be discharged 
Refer to я 36 for . 


prior to. line removal. 
applicable procedures. 


Remove А/С. lines at АЈС compressor. ` 
Remove vacuum hose between vacuum regulator 


valve (VRV) and i a ЕНЕР апа position out of . 
- the way. ` ` | 


Disconnect and. cap fuel heater inlet line at ше! Е 


filter and. fuel ритр.. 


. Remove :аіг cleaner . assembly and inlet dict 


.. Cover air intake opening with. Intake Manifold 
| ‚ Cover T83T-9424-A. or equivalent. | 


Disconnect and cap füel filter outlet line at fuel filter 
. and. injection pump. ер injection did and fuel 
. filter fittings. Bie i 


Remove fuel filter. return. hose.’ 


. Remove: tue! filter: and bracket from. engine г as an 


- 


assembly.- 
Loosen A/C compressor and rotate toward engine. 


. Remove and plug fuel inlet hose at: fuel pump. ` 
. Remove accelerator and speed. control cables . 


^. from injection: pump and ‘bracket’ on intake and 


39. 


. 40. 


position -out of the: мау. Remove cable bracket. 


Disconnect епдіпе: ‘wiring harnesses from inside | 
- vehicle and position ‘out of. the way. 


Remove transmission kickdown rod. . 


7.3L У-8 Diesel Engine 


41, 


. ` 54. 


моо = 


22-08-24 - 


R Disconnect heater h5s6 from water r pump ánd right 
-cylinder head. ` Leno | 
- 42. Remove auxillary heater and. A/C loses? from 
|. bracket at left: rear · of engine, - ‘if so equipped. 7^ — 
43. Disconnect oil pressure sender wire from sender 
`- оп rear of: engine. — * ^ | 
44. - Disconnect fuel return line from. lett rear ET éngine. T 
_ 45. Remove transmissiori oil dipstick tube "attaching 
© bolt from: rear of right cylinder head. -> | 
. 46." Remove engine oil dipstick tube attaching nut from. . 
Р right exhaust manifold. Remove screw from ‘valve 
. cover bracket and remove’ aire and. ‘dipstick 
tube. е s NE | 
— 47... Remove the idi attaching ground cable to cylinder | 
block. : : | 
48. Removë top four.t transmission- to- -engine attaching 
-bolts. | 2 ы ee 
49. Raise. vehicle. X2 C 
50. Remove’ the : engine ‘mount. attaching nuts.” 
“51. Disconnect the’ muffler inlet’ ‘pipe at the exhaust 
_ manifolds. | | 
252. Remove the converter inspection көне 
53. Remove the four converter-to- -flywheel attaching 
_nuts. - | Р ОО 
| Remove the: starter cable. "T e NET 
55. Position fuel line on. No. A cfossmember down and з 
. Out of the мау. · "i E AE quc. a 
56. Lower the vehicle! | шы ae 
57. Install Rotunda Engine: Lifting Bracket 014- 00312 
ог equivalent. | | 
58. Support transmission: ‘ahd remove the remaining E 
34 transmission-to- engine. attaching bolts. 
59. Separate engine from transmission, raise engine 
^ high enough: to clear. number опе: crossmember, 
| then pull engine. forward. rd oüt of VENIGIS: 
Installation ` ` DEOS ME 
NOTE: If the engine to be installéd has bon! 
overhauled or has been.in storage, take the 
following precaution to prevent piston and bearing 
scuffing. Prime the entire.engine-lubricating system 
_ to fill the ой cooler, oil filter and cylinder block 
galleries with the specified type and grade of oil. 
. Lower engine into engine compartment. . | 
2. Align torque: ‘converter . With flywheel studs. 
3. ` Position transmission and install two lower 
| ^ transmission-to-engine . „attaching. bolts. Tighten. 
- transmission-to- -engine AL acing bolts to 
specification. | 
- Remove engine lifting brácket. | 
Raise the vehicle. | | 
| Install the starter,cable and tighten to. specification. x 
Install the four converter-to- -flywheel attaching nuts 
‚апа, tighten to' specification. " 
Install the converter inspection plate and tighten to- 
. specification. | ү 
: Connect {һе muffler inlet pipe. to the- exhaust 


"HBADITOIOS and tighten to specification: . ^ 
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11. 
12. 
13. 


14. 


Install the engine mount attaching nuts and tighten 
to specification. 


Position fuel line on No. 1 РРР УЯ 
Lower vehicle. ` 


7.3L: V-8 Diesel Engine 


38. 


| 22-08-25 _ 


Loosely attach alternator adjusting arm’ апа | 
adjusting bracket to alternator and шш metal 


. drive. belt. ` 


КЕСЕ 


Install the top four transmission-to- -engine a 


attaching bolts and tighten to specification. 


Position engine oil -dipstick to ' right: exhaust 


manifold and valve cover bracket. Install. dipstick 


.. attaching. fasteners and tighten to specification. 


15. 


16. 
17. 
18. 
19. 


20. 
21. 


22. 


23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
. 81. 
* 92. 


33. 


34. 


_ 35. 
36. 


37. 


Install dipstick into dipstick tube. 


Position transmission oil dipstick tube to rear of. 
right cylinder head and install attaching bolt. 
Tighten to ее install ране into ш 


tube. 


Connect fuel return line at left. rear. oi engine and 


tighten to specification. 
Connect battery ground cable to engine block. 


Connect auxiliary heater and A/C hoses to bracket 
at left rear of engine, if so equipped. : 


Install: heater hoses on right cylinder head and . 


water pump and tighten clamps to specifications. 
Install transmission kickdown rod. ` 


Connect engine . wiring harness to inside of 
passenger compartment. ; 


Connect oil presse sender wire to sender at rear 
of engine.^ = ~ 


Install accelerator cable bracket to intake manifold. 


Install accelerator and speed. control cables to - 


bracket and the injection pump. 
Remove plug from fuel inlet hose at fuel pump and 


install hose to шек ритр. Nomen, clamp to ` 


specification. 
Install fuel filter and bracket: to engine. | 
Remove :caps from fuel filter, outlet line: and 


injection pump. Install line. between ше filter outlet 


and injection pump. 
Connect fuel filter return hose. 


Remove intake manifold cover and install air 


cleaner and inlet duct assembly. 


Connect fuel line between fuel filter inlet and fuel ` 


pump. 


Install vacuum hose. between ‘vacuum regulator 
valve (VRV) and injection pump. 


Connect water temperature sender wire to sender 


on left front of engine block. | 
Connect wire to water terriperature overheat lamp 


switch on top of left cylinder head. 


Install A/C lines and A/C drive belt to the A/C 
compressor. Refer to Section 36-65, E-150 


Through E-350 Air Conditioning System,. in the 
| Body/Chassis/Electrical Shop Manual. ` 


Remove plug from power steering pump return line 
and install return line hose. ` 


Install power steering pump drive belt and bracket. 


Install two engine ground cables.to bottom front of ` . 


engine. 


Connect alternator wiring harness to alternator and 
fuel line heater. | 


40. 


| 41. 


42. 


43. 


44. 
45. 


46. 


47. 
ЕС 
749. 


50. 
51. 


“Loosely install vacuum - ‘pump “to nghe: | 
vacuum pump drive belt and connect vacuum hose 
transmission. shift modulator tube. | 


Electrical Shop Manual. 


Install 


Adjust all accessory drive belt to. Sea cHications: 
Refer to Section 27-06, Accessory Drive. Belt 


: Service. | 
Position radiator into engine compartment. { and | 


install radiator attaching bolts. - 
Install radiator. cooling fan. 


CAUTION: LH thread. Tighten ' nut. by turning 
counterclockwise. 


Install radiator shroud. ‘Refer to een. .27- 04, 
Radiators, in this Manual. 


. Connect radiator hoses to engine. 


install transmission oil cooler and brackets and 
tighten to spécifications. - 


Connect transmission oil cooler lines to 
transmission oil cooler and radiator. 


Install A/C condenser, if so equipped. Refer io 


Section 36-65, E-150 Through E-350 Air 


Conditioning System, in the Body/Chassis/, 


Connect A/C. lines to A/C condenser, if so 


.equipped. 


Charge the A/ C system. Refer to Section 36- 65, E- 


. 150 Through E-350 Air.Conditioning System, іп the 


Body/Chassis/Electrical Shop .Manual. 
Install upper ‘grill support. 


Install hood latch..and cable · assembly to grille 


^. upper support bracket. 


|. 92. 
53. 


54. 


55. 
56. 


57. 
58. 
. Engine Front Insulators ` 5 


Install speed control servo bracket if so а Bed | 


Install front bumper, grille assembly and gravel 
deflector. | 


Fill. and bleed cooling system: Refer to Section 


27-02, Cooling System Service. ` 


Connect ground cables to both batteries. 


Check the engine oil level and fill as needed with 
the specified type and grade of oil. ` 


Run engine .and ners for fuel, oil and čoolant 


leaks. .. 
Install. engine. cover. 


F-250—F-350 F-Super Duty Chassis Cab and 


k 
2. 


3. 


Stripped Chassis ` 
. Removal 


Disconnect ground cables from both batteries. 


Remove fan. shroud halves. Refer to Section : 
27-04, Radiators. | 


Raise vehicle. | 


Remove nuts attaching insulators to siocamemiber 
(Figs. 31 апа 32). `` 


Disconnect muffler inlet pipes at exhaust 
manifolds. - 


Remove bolts attaching insulators to engine block. 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


22-08-26 —- : е 7.31. V-9 Diesel Engine | 222-08-26. 


.T. . Lower vehicle. E E E TIL 8. Install radiator fan shroud. Refer to Section 27-04, 


8. Install Rotunda Universal Load Positioning Sling Radiators. 


`. 014-00036 or equivalent, to lifting eyes on engine ` | 9. Connect ground cables to both batteries. 
. and raise engine high под Tor insulators to clear | . es 


crossmember. : ` 2. ‚ Removal | 
.9. Remove insulator and: bracket assemblies || . E- 250—E-350 ` "m " г. | "MN 
10. Rerriove insulator from bracket. ETE : EE: Disconnect battery ground. cables from both 
"Installation — E ut oc, batteries.  .—- с | 
1. Install insulator onto insulator bracket and'tighten 2. "Remove radiator -fan shroud. ‘Reter to Section 
to specifications (Figs. 31 and 32). - | 27-04, Radiators. 3 
. 2. install insulator and bracket assembly onto’ engine ООЗ. Loosen vacuum pump. and remove vacuum pump 
Е block. апа tighten to specifications. - 5 | ..' drive. belt. E 
3. Lower engine onto crossmember. 2 LL : 4, Loosen alternator and remove alternator drive belt. 
.4. “Remove lifting sling. eo 77 Disconnect alternator „Wiring harness. from 
25. Raise vehicle. © 0 | 2222222. alternator. 
. 6. Install insulator-to- crossmember attaching ` nuts |. 6. Remove alternator adjusting bracket. ` 
22 “апд washers and tighten to specifications; — 7: ` Remove alternator through ` bolt and: remove 


7. .Lower vehicle. | am E | А alternator from eer 
| E SCREW AND WASHER 


, RAC 
et ӨЖЕТ itas ASSEMBLY- 387811 8100. 


| INSULATOR 6038 ~ | | 52 45 22 'SCREW AND WASHER 
. | i «CV . Y- I 
ЕЕ BRACKET--6028 x w" . (60-80 FT-LB). 2 Ж ec S $100 , 
BOLT .N802114-S2 2” pu Gar a | PN 
.ANDNUT-N800937-S2 | ^. ^ „ү TER. и) ЧЕ — . 88.2.116.2 Nem 
_ TIGHTEN TO.88-115 N.m . 5016 < У x (65-85 FT-LB) | 
_, (65-85 FT-LB) "NOTCH ON LH MOUNT 
қ a eae TO POINT TO FRONT. 
_ NUT AND WASHER ` | OF VEHICLE 
ASSEMBLY-388049-S2 ` `` а 
TIGHTEN TO  —S . aera 
73.3-100.3 N-m — BRACKET --68033 


(54-74 FT-LB) : | | 
1 INSULATOR-—68032 ` 

SCREW AND WASHER BRACKET-6081. ` 

21: ASSEMBLY —387811-$100 . | | 


` TIGHTEN TO 
еле : NUT AND WASHER 
PART ESE, ASSEMBLY. -| 
TOF | 388049-52 
AR TIGHTEN TO > 
SCREW AND WASHER ae | 
ASSEMBL Y—389696 : | 4 2. > aU | 
ЖК 3 BOLT-N800937-82 7 . \ N es Ы 
J FRONT ОЕ, . rd zm TL 9 DW, 
VEHICLE · МОТ-М800937-52 ~ 5015 
ОР TIGHTEN TO - , $3 
иё” | 88-115 N.m . 
ae | UNE . Ж [FRONT INSULATOR ASSEMBLY 
Ж | (65-85 FT-LB) - 7 ZEE оос С . R250-880 ^. 
BOLT-N802115-S2 ` > ` 8006 A re 
20% ; e GUSSET JE o | | 
AOR = i | 7F468 2 : INSULATOR AND 
TR Ен тіне ; Е RETAINER ASSEMBLY 
(65-88 FT-L8) 60091 -> 
BOLT 
BOLT = SUPPORT 
N802115-S2 ^ 5060 
WASHER BOLT-N802115-S2 | 
; 2 I : _ AND NUT-N800937-S2 . 
NUT-N800937-S2 ` _. š | — TIGHTEN TO ` 
TIGHTEN 70 ——@ . 882-493 Nm . 
. + -.88.2-119.3 Nem қалқаны кыы i 
i | (65-88 ҒТАВ) ` ` | | i 
T A DAMPER .. * DN ert UA 
E2TA-4A263-FA ШІ 
(AUTOMATIC - Güsser 
TRANSMISSION Mp? 
ONLY) : 
— N5015 |. 
NUT-45350.32 ` | 
TIGHTEN TO REAR INSULATOR ASSEMBLY 
67.8-94.9 N-m i ' F-250 HD, F-350 р 


(50-70 FT-LB) MOD 
47898-28 


FIG. 31 Engine Insulators—F-250—F-350 m MC Ж E й | | 
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7.3L V-8 Diesel Engine 


22-08-27 


8. 


9. 


10. 


11. 


14. 


15. 


17. 
18. 


Remove А/С compressor and bracket, 


: (60-80 FT-LB) 


Найс” fuel filter/fuel heater/water emot 9 


inlet line from fuel pump and fuel filter. 


Discharge the A/C system, if so equipped. Refer to 
Section 36-65, E-150—E-350, Air Conditioning 


. System їп the Body/Chassis/Electrical Shop : 


Manual. | 
Remove. Aj C hoses, 


Conditioning System). 


if so 
equipped. Refer to Section 36-65, E-150 Through 


А - E-350 Air Conditioning System. 
12. 
13. 


Hemove engine cover. bud 
Remove air cleaner e ‘install Intake Manifold 


. Cover T83T-9424-A, or equivalent, over air “Intake | 


opening. 


Remove апа cap fuel filter/fuel - nose di | 


separator to injection pump fuel line. Cap Injection 
pump and fuel filter fittings. 


Remove fuel filter/fuel heater/water РЕМЕТ 
return line hose. 


Remove fuel filter/fuel heater/water separator. 
bracket attaching bolts and remove filter and. 


bracket as an assembly. 
Remove kickdown. rod from injection pump. 
Raise vehicle. | 


2% BOLT `` 
BRACKET . 102-129 Мет 
|. 6046 қ (75-95 FT-LB) 
. INSULATOR: | | 

. 6038 
BOLT | 
82-108 М-т 


- BRACKET 


if so. 'equipped (refer to . 
Section 36-65, E-150 Through E-350 Air. 


BOLT | 6B033 
N802114 - 2E 
5015 
(REF.): 


— ' 
——k 


INSULATOR 
6B032 


“NUT ` 
58-77 М-т 
NUT . (43-57 FT-LB) 
73-100 М-т Lo 
(54-74 FT-LB) 


| N802114 ` 


_BRACKET ,. 
: 6061 -58-77 ‘Nem 
x -(43- 57 FT-LB) 


INSTALLATION = ENGINE MOUNTS FRONT 2 
| A11949- ТА 


FIG. 32 Engine Insulators—F-Süper: Duty Commercial 
эшрреа Chassis Vehicles 


19. 
20. 
21. 


| 22. 


Disconnect ground cables from lower front of 
engine. 


Remove. nuts attaching ` insulators to No. 1 


:.crossmember (Fig. 33). 


Disconnect and remove transmission kickdown rod 


from. transmission.: 


Lower vehicle. 


|. |. NOTE: If engine has no lifting eye on RH rear 808 
“move LH rear lifting eye to RH side. Use а`3- inch. 


27 bolt to. attach eye to RH side. 


23. 


“DA. 
25. 


‘Install Rotunda Engine Lifting Brackets 014- 00312 
тог equivalent, to front of engine. Attach turn buckle 
to RH rear lifting eye. 


Raise engine until it contacts bats 
Remove. dd and bracket assemblies. 


Installation ` 


1. 


2. 


3. 


I Install 


Install 


айаш to bracket апа, ig en to 
specifications (Fig. 33). | 


Install insulator and bracket assembly onto engine 


and tighten to Ра: 


Lower engine. 
Remove turnbuckle from RH rear lifting eye and 


., remove lifting bracket from front of engine. 


Transfer lifting eye from RH side to LH side if 
removed. Install original manifold bolts and tighten 
to specification. | | 


Raise vehicle. 


insulator to: crossmember Мо. :1 with 
attaching nuts and. tighten to specifications. 


Install transmission kickdown rod and connect t 


| transmission. 


Install engine ground cables (ue ighten to 
specification. : | 


Lower vehicle. 


Install fuel filter/fuel: heater/water separator and 
bracket assembly and tighten to. specification. 


Uncap and install fuel filter/fuel heater/water 


separator to injection pump fuel line. 


. Install fuel filter/fuel heater/water separator return 
hose and clamp. | | 


. Remove intake opening. cover. “install air cleaner 


and tighten to specifications. 


Install A/C compressor and bracket, if so 
equipped, and tighten to specifications. Refer to 
Section 36-65, E-150 Through E-350 Air 
Conditioning. System in’ the 2. 
Electrical Shop Manual. - 


: Install А/С hoses (refer to Section 36- 65, E- 150 


Through E-350 Air Conditioning System), if so 


equipped. 
Install А/С compressor drive belt, if so Duo) | 


Install fuel pump to fuel filter/fuel heater/water - 
separator line and tighten to specification. 


Install alternator and alternator adjusting bracket. 


. Install alternator.drive belt. ` 


Install alternator wiring onto alternator. | 
Install vacuum.pump drive belt on alternator pulley. 
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BRACKET 
6046 RIVET . 


22. INSULATOR 
| 65090-52 


ASSEMBLY > 
| 6038 


NOTCHED END MUST ~ 
FACE TOWARD FRONT 
` ОҒ VEHICLE 


. BRACKET-6037 ~ 


BOLT-—58674-S2. 


. WASHER 
44878-S2 ` 


.... NUT~382400-S2 


TIGHTEN TO ` 
67.8-94.9 Nom ` 
(50-70 FT-LB) 


NUT—388049-S2 


TIGHTEN TO. 
67.8-94.9 М-т 
(50-70 FT-LB) 


` BOLT-—387811-S100 


TIGHTEN TO ` ` 
81.4-108.4 N-m 
‚ 460-80 FT-LB) 


NOTCHED END MUST’ //” 
FACE TOWARD FRONT 
OF VEHICLE VOCE 
|. CROSSMEMBER ~ ; 
: g '. BOLT-58655-S2 ` 
` -INSULATOR ° < ` { 
. ASSEMBLY 
68032 


|. FRONT OF VEHICLE 


7:3L V-8 Diesel Engine 


BOLT—389696-S100 
TIGHTEN TO 
88.2.115.2 №.т 


(65-85 FT-LB) 22, 


МОТ--382400-52 
TIGHTEN ТО 
. 67.8-94.9 М-т 


(50-70 FT-LB) ` 


FIG. 33 Engine Insulators—E-250—E-350 


Adjust A/C compressor, alternator, and vacuum 


23. 
pump drive belts to specification. Refer їо Section 
27-06 -Accessory Drive .Belt Service. 

24. install fan and clutch assembly and tighten to 

. specifications. Refer to Section 27-04, Radiators. 

25. Install fan shroud. Refer to Section 27-04, 
Radiators. 

26. Evacuate and charge A/C system, if SO ЛЕТЕ 

' ' Refer to Section 36-65, E-150 Through E-350 Air · 
Conditioning System in the ` вө Ch asss; 
Electrical. Manual. 

27. Connect battery ground cables to both batteries. 

28. Install engine cover. 

Engine Rear Insulator | 

Removal 

1. Remove the insulator- to-support assembly bolt 


and locknut (Figs. 33 and 34). 


2. Remove the -insulator-to- transmission housing 
bolts and lockwashers.  . | 

3. Raise the transmission with a floor jack апа 

- remove the insulator and retainer. 

| Installation 

1. ` Position the insulator and retainer to the 

. - transmission housing and install the attaching bolts 
and. lockwashers, using: the holes noted on 
removal (Figs. 33 and 34). Tighten to 
“specifications. | a | 

2. Lower the transmission and remove the jack. 

3. Install the insulator-to-support assembly bolt and 


-locknut. Tighten to specification. 


EI 


22-08-28 


BOLT-—389696-$100 
TIGHTEN TO 

.81.4-108.4 Nm ` 
(60-80 FT- ву 


^ INSULATOR AND 
RETAINER ` 
ASSEMBLY 


SCREW AND WASHER 
ASSEMBLY 

` 388824-S2 
TIGHTEN TO 
678-94.9N-m. .- 
(60-70 FT-LB) ` 


| = < ENGINE 
. € CHASSIS ; 


BRACKET 
6029 


NUT ANO WASHER 
ASSEMBLY —45350-S2 
. TIGHTEN TO 
. 67.8-94.9N-m ' 


| 60-70 FT-LB) 
RIVET-65090-S2 5189 Е 


NUT -388049-S2 
| TIGHTEN ТО I 
D 73.3-100.3 Nm- 
(54-74 FT-LB) 


AXLE PIVOT 
; BRACKET: 


_A7897-2A 


Lower the vehicle. 

Water Pump 0 

Removal . 

Ты. Disconnect battery ‘Ground cables from both 

. batteries. 

2. Drain cooling system. Refer to Section 27- 02, 
Cooling System Service. | 

3. Remove radiator fan shroud halves. ‘Refer to 

| Section 27-04, Radiators. | 

4. Remove fan and clutch assembly using Fan Clutch 
Pulley Holder T83T-6312-A and Fan Clutch Nut 
Wrench T83T-6312-B, or equivalent. 
CAUTION: LH thread: Remove 2d turning nut 
clockwise (Fig. 33). 

5. Loosen power steering pump and A/C 
compressor. Remove drive belts. : x 

6. Loosen vacuum pump апа remove drive belt. 

7. Loosen alternator. and remove -drive belt. 

8. Remove water. pump pulley. 

9. Disconnect heater hose from water pump. 

10. Remove. heater hose fitting from water pump.. 

11. Remove alternator adjusting arm.and adjusting arm 

. bracket. . 

12. Remove. A/C compressor ini position out of the E 
way: 

13. Remove A/C compressor brackets. | 

14. Remove power steering pump: and. bracket and 


position out of the way: 
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FIG. 34 Engine Insulators—F-Series Stripped Chassis 


SPACER 


кА VIEW 2 SS 
E. 


SPACER 
F-59 ONLY. REAR ENGINE MOUNTS 
| MAIN VIEW 


INSULATOR 


` 6D091- J | WITH F-59 MODELS 


т. | 
| | |. BOLT 
ЖЕЗ — (50-70 FT-LB) 


A11950-1B 


68-95 N:m « n 
(50-70 FT-LB) 


15. Remove bolts attaching water pump to front cover 


and remove pump. 


Installation 


1. 


Clean water-pump and engine front cover mating 


surfaces with suitable solvent. Clean bolt threads. 


NOTE: Coat two top bolts and two bottom bolts 
with Aviation Permatex TM No. 3 or equivalent 


. before installation. Install. bolts within five minutes 


of sealer application. Ensure that correct length 


. bolts are installed in correct holes (Fig. 34). 
Install water pump with new gasket and tighten to 


specifications. | 

Install alternator adjusting.arm bracket and tighten 
to specifications. | 

Install water pump pulley and tighten to 
specification. | 


Coat heater hose fitting with Pipe Sealant with 
Teflon& D8AZ-19554-A or equivalent, and install 
in water pump. Tighten to specifications. 


Connect heater hose to water pump and tighten 
clamp to specifications. x - | 


- Install power steering pump bracket and tighten to 


specification. | | 


` (THESE BOLTS 2 3/4-INCHES LONG. 


FAN CLUTCH 
NUT WRENCH 


д\ | 
FAN CLUTCH 


77 PULLEY HOLDER 
< ' T83T-6312-A 


wwe 


T83T-6312-B 


IN 


APPLY AVIATION PERMATEX® 
NO. 3 OR EQUIVALENT 
TO THESE BOLTS 


ALL OTHERS ARE 1 1/2 INCHES LONG. ` A7353-1E 


FIG. 36 Water Pump 


` 8. 


9. 


10. 
11. 


12. 
13. 


14. 


15. 
16. 


17. 
18. 


Install power steering pump and drive belt. 


Install A/C compressor bracket and tighten to 


| specification. 
Install A/C cómpressor and drive belt. 


install alternator adjusting arm and alternator drive 
belt. : | 


Install vacuum pump drive belt. - 


Adjust accessory drive belts to specification. Refer 
to Section 27-06, Accessory Drive Belt Service. 


Install fan and clutch assembly using Fan Clutch 
Pulley Holder T83T-6312-A апа Fan Clutch Nut 
Wrench T83T-6312-B or equivalent, and tighten to 
specification. 0-20 | | 


CAUTION: LH thread. Turn. nut counter- 


‘clockwise to tighten. 


‘Install radiator fan shroud halves. Refer to Section 


27-04, Radiators. 


Fill and bleed cooling system. Refer to Section 
27-02, Cooling System.Service. . |. 


Connect ground cables to both batteries. 


Run engine and check for coolant leaks. 
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_ FIG. 37 Crankshaft Damper Removal `: : 


. Crankshaft Vibration Damper 


Removal - | 
1. "Discánneet sounds cables from both batteries. 


2. Remove radiator fan shroud.: Refer to Section | 


27-04, Radiators. · 


3. Remove fan.and clutch assembly as ің using 
Fan Clutch Pulley Holder T83T-6312-A and Fan 
‘Clutch Nut Wrench T83T-6312-B or equivalent. ` 


. CAUTION: LH thread. Remove by turning nut 
clockwise. ` ` 


4. ` Loosen and remove A/C compressor drive belt. 


5., Loosen and. remove power steering. pump drive 


6. ора апа remove alternator and vacuum pump 
. drive belts. | 


Raise vehicle. ` 
Remove crankshaft pulley. 
Remove bolt attaching damper to crankshaft 


= © ON, 


damper (Fig. 37): 


NOTE: To prevent crankshaft rotation, use — 

bar for in vehicle removal, or Flywheel Holding 

Tool T74P- ыы or equivalent, 
. overhaul. 


Installation | 


NOTE: А new front cranksháft TET should be installed | 


whenever the crankshaft damper is removed. 
1. Lubricate the damper seal nose with clean engine 


ой, and install using Crank/Cam. Gear and Damper : 


Replacer T83T-6316-B or equivalent, (Fig. 38). 


NOTE: Add Silicone Rubber Sealant 
D6AZ-19562-A, or equivalent to engine side of 


washer (in area of keyway only), to prevent oil `- 27: Raise. vehicle. . 


leakage past keyway. 


2. Install bolt attaching damper to crankshaft and 
|». tighten to specification. 


9. -— Install crankshaft pulley and tighten to 


specification. 


7.3L V-8 Diesel Engine 


0. Install Crank/Cam Gear’ апа Damper Remover. 
| .T83T-6316-A or equivalent, and remove crankshaft 


for -bench ' 


22-08-30 


CRANK/CAM GEAR AND 
DAMPER REPLACER 
T83T-6316-B 


. А10728ЛА | 


FIG. 38 Crankshaft Damper Installation 


4. Lower ` vehicle. 
.5. Install alternator, vacuum pump, power steering 


. pump, and A/C compressor drive belts. Adjust to 
specification. Refer. to Section 27- 06, JNCGBESSTY 
Drive Belt Service. 


6. Install. fan and clutch assem using Fan Clutch 
Pulley “Holder T83T-6312-A and Fan Clutch Nut 
Wrench T83T-6312-B or equivalent. 


CAUTION: LH thread. ‘Turn nut 
counterclockwise to tighten. 


| Tighten nut to specifications. 


7. Install radiator fan shroud. Refer t to Section 27-04, 
Radiators. 


В. - Connect ground cables to both batteries. 


Front Crankshaft Oil Seal 
In-Vehicle Replacement. 

Use The Following Procedure 
Removal | 


41. Disconnect апе ground cables from both | 


batteries. 


_ 2. , Remove radiator dam shroud, Refer to Section 


2/-04, Radiators. - 


3. Remove fan and clutch Besoin as s outlined using 
Fan Clutch Pulley Holder: T83T-6312-A and Fan 
. Clutch Nut Wrench T83T-6312-B or equivalent. 


' - CAUTION: LH thread. Remove by turning nut 
clockwise. 


4. Looser and remove ‘A/C’ compressor drive belt.. 


5. Loosen апа. remove power steering pump drive 
‘belt. - 


6. Loosen and remove alternator ana. vacuum. потр: | 
|. drive belts. 7% | | 


e. 


| Remove crankshaft TEA 


9. Remove bolt attaching damper to crankshaft. 
. 10. Install Crank/Cam Gear and Damper Remover 


T83T-6316-A, or equivalent, and remove 
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. FIG. 


41. 


. T83T-6700-A ` 


T83T-6700-A. 


WASHER 


A7416-1B 


39 Front. Crank Seal Replacer-T83T-6316-A—n. 
Vehicle `- А 


crankshaft Vibration ЕМА То prevent crankshaft 


rotation install breaker bar into removal. tool. 
Pry out front oil seal. {тот the front cover using a 


screwdriver. 


CAUTION: Use care to prevent damage to the - 
front cover, crankshaft or ымш ой реп seal | 


by bending front cover. 


| Installation 


T 


/./6700-A or equivalent, and install over end of 
crankshaft. Install Crank/Cam Gear and Damper 


Coat new oil seal with Multi Purpose grease DOAZ- . 


19584-AA or equivalent. 
NOTE: It may be necessary to. rotate «айкай to 


align the damper Rey with seal. nd tool (Fig. 


39). 


For engines without pres weldnuts on front cover, 
place seal into Front Crank Seal Replacer T83T- 


. 5 Replacer T83T-6316-B or equivalent, and tighten 


nut against washer and installation tool to force 


seal into front cover plate (Fig. 40). 


CAUTION: Use care to prevent. bending front 
cover during oil ‘seal installation and р. 


oil pan seal. 


. Бог. engines with thrée. 'weldnuts on -front cover, 
place seal into Front Crank Seal Replacer T83T- 


~ 6700-A or. equivalent, install over end of crankshaft 


and attach bridge to weldnuts. Draw seal into front 
cover by rotating center screw clockwise (Fig. 40). 


` ` NOTĘ: Seal is automatically installed at the proper 


depth when the tool bottoms on the front cover. 


Clean grease from outside surfaces and apply a 


3.2mm (178 inch) bead of Silicone Rubber Sealant 
D6AZ-19562-A or equivalent, around the outside 


diameter of the front pen and the сое of the front . 


cover. 


. NOTE: When ЕЕ ВТУ rubber silicone sealant, 


always use the bead: size specified and join the 
components within 15 minutes of application. After 
this amount of time the sealant begins to "set-up" 
and its sealing effectiveness may be reduced. 


Lubricate the: damper seal nose with clean engine 


. oil and install crankshaft vibration damper using ` 


Crank/Cam Gear. and Damper Replacer T83T- 
6316-B or equivalent. 


Add Silicone Rubber ‘Sealant D6AZ-19562-A or 
equivalent, to engine side of washer (іп area of 


7.3L V-8 Diesel Engine 


22-08-31 


T83T-6700-A 


FRONT CRANK 
SEAL . 
- “REPLACER  . 
. T83T-6700-A ^ ` 


= ` A7894-1C 


“FIG. 40 Front Crankshaft Seal Installation—In Vehicle 


keyway only), to prevent oil leakage past keyway. 
Install bolt attaching vibration damper to 


crankshaft and tighten to specification. 


. "Install crankshaft pulley and tighten. to 
. Specification. - | 


Lower vehicle. 


Install alternator, vacuum pump, power steering 
pump, and A/C compressor drive belts. Adjust to 


. Specification. Refer to Section 27- 06, ridi : 


5 Drive Belt Service. ` 


710: 


11. 
42. 
Е ‘Engine Front Cover and Crankshaft Oil Seal: 5 


Install fan апа clutch assembly using Fan Clutch 
`: Pulley Holder T83T-6312-A and Fan Clutch Nut 


Wrench T83T-6312-B or equivalent. 


CAUTION: LH thread. Turn nut. 
counterclockwise to tighten. Tighten nut to 
specifications. | 


Install radiator fan shroud halves: Refer © Section 
27-04, Radiators. ` | 


Connect ground: cables to both batteries. 


Bench Procedure-Use The Following Procedure E 


Ae 


222, 
Ж 


13. 
214. 


| Removal | | 

. Disconnect ground cables from. both batteries. 
: Drain cooling system. | | AE 

: Remove air cleaner and install. intake air opening E 


cap Intake Manifold SOVET T83T- 912475: or 
equivalent. 


Remove. radiator fan shroud. Refer to Section 


27-04, Radiators. 


Remove fan and clutch assembly ising Fan Clutch ' 
Pulley Holder T83T-6312-A and Fan Clutch: pu 
Wrench Т83Т-6312-В or equivalent. l I 


` CAUTION: LH. thread. Remove Sy turning nut 
clockwise. ` 


7 Remove injection pump, ‘as outlined. 
| Remove injection pump adapter, as ‘outlined. 


Remove water pump, as ulnas 
Raise vehicle. | 


. Remove crankshaft pulley and vibration damper 


as outlined. 
Remove ground gables at. front of engine.. 


Remove five. bolts attaching front cover to. engine 
block and oil pan. | | | | 


Lower vehicle. . | 
Remove bolts aiiaching: engine. front. cover to 


z engine block, and remove front ‘cover. : 
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' T83T-6700-A 


DRIVER HANDLE 
T80T-4000-W ` 


FRONT 
.. COVER 


SEAL REPLACER, 
TOOL ^ 


/— ^ А7357-1В 


FIG. 41 Engine Front Cover Ой Seal Removal. 


` INSTALLER 


TOOL 


SUPPORT ^ ` 
. BLOCKS 


:А10729-1А / 


FIG. 42 Engine Front Cover Cil Seal Installation | 


15. 


Support engine front cover, and using. an. arbor 
press, Drive Handle T80T-4000-W or equivalent, 
and an 82.55mm (3 1/4 inch) diameter spacer, 


drive crankshaft seal out of: front cover (Fig. 41). 


i installation 


1.: 


Remove old. Же material 'and clean ‘engine 
block, engine front cover, and ой pan: sealing 


“surfaces with a suitable solvent and dry thoroughly. 


Clean water, pump sealing ‘surface. 


Coat new. front crankshaft oil seal with. Multi- 


Purpose grease DOAZ-19584-AA or equivalent. 


Install new oil seal using Front Crank Seal 


.— Replacer T83T-6700-A or- equivalent, ; a suitable 


spacer, and an arbor. press. 


CAUTION: Support engine front cover. (Fig. 37) 


.. Bottom out tool on front cover surface. Seal is 
automatically installed at proper depth. (Fig. a 


Clean outside surfaces of the front cover to . 
-- remove. any grease and apply-a:3.2mm..(1/8 inch) ` 
bead of Silicone Rubber Sealant D6AZ-19562-A or 


7:31. V-8 Diesel Engine 


. 22-08-32 


ATTACHING 
BOLTS 


ALIGNMENT 
DOWELS 


FRONT 
COVER 


OIL PAN 
2 ALIGNMENT 
DOWELS 


ATTACHING 
BOLTS 


| ^ A7358-18 


FIG. 43 Front Cover Alignment. Dowels 


“equivalent, around the outside diameter of the front | 


seal and the edge of the front cover. 


. ` For in-vehicle repair, install fabricated: alignment 


dowels, (Fig. 43) on engine block and oil pan to. 
align front cover and gaskets. For overhaul repair, 


install fabricated өч dowels: as shown in 


Fig. 35. 


. ^ Silicone Rubber: Sealant D6AZ-19562-A or 


equivalent on engine block and front cover sealing > 
surfaces. 


- Install ‘gaskets on engine block. 


NOTE: Silicone Rubber Sealant should be plies | 
immediately prior to front, cover installation.. When 


‚ applying Silicone Rubber Sealant, always use the 


E . bead size specified and join the components. within : 


13. 


14:7 


15 minutes of application. After 15 minutes the 
sealant begins to "'set-up" and Шат 
effectiveness may be reduced. | 


For in vehicle repair, apply . a 3.2mm (1/8-inch) 


bead of Silicone Rubber D6AZ-19562-A, or 


. equivalent, to rear corners of oil рап and apply: a 
6.4mm (1/4 inch): bead of Silicone Rubber D6AZ- 


19562-A, or equivalent ‹ on oil panas shown in Fig. 


(07 44, 
10. 


Install engine front cover ‘in position, on. oil pan 
dowels first, and TN three attaching. bolts as 


. shown in Fig. 43. 
11." 


For in-vehicle repair, remove engine front cover 
alignment dowels from engine and oil pan..Install 


» and hand tighten remaining front cover bolts. 
12. 
di (Fig. 35), if. necessary. | 
Install. water pump gasket 0 on. \ engine front cover 


Install fabricated aligriment dowels in engine: block, 


alignment dowels. 


‘install water pump and hand tighten bolts. 


. NOTE: Apply Silicone Rubber Sealant D6AZ- 


19562-A, or ашы to four bolts as: Shown in 


2. Fig. 36. 


15. 


Remove alignment dowels: and install two 


бр remaining attaching bolts. 


Tighten all water pump bolts to ‘specification. 
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. 4 1/4” BEAD OF RTV 


Sa | — L PICK-UP 
OIL PUMP). `. |. , TUBE AND 
WITH GEAR асаа те ES. SCREEN . 


CRANKSHAFT Lu dert ous зш], | 
C PULLEY — ` 1/4" BEAD OF ВТУ . ` 


_AREA WITH DOUBLE BEAD .. 
OF RTV SEALANT 1/4” DIA. 
(BOTH CORNERS) ~~ 


.. 1/4" BEAD OF. 

“ВТУ SEALANT асан 
| 1/4" DIA. BEAD. 
BOTH ENDS 
(FRONT AND 


1/8". DIA. BEAD — 
(BOTH SIDES) 


DECREASE BEAD FROM 1/4 THICK ` ` 
ТО 1/8" DIA. IN THIS AREA. (TYPICAL. = 
. 7 ^ 2 OPPOSITE CORNERS) | A10730-1A 


FIG. 44 Front Cover RTV Sealant 


16. Tighten. engine front ‘cover bolts to Specification 
17. Install. injection pump adapter, as outlined. - 
.18. Install injection pump, as outlined. PC 


^ 19. Install heater hose fitting in purrip "using Pipe 


.Sealant: With OE eee 3220 or 
equivalent.. - - 


.20. Connect heater hose to water pump 4 and де 


| clamp to specification. . 
21. Raise vehicle. 


22. Lubricate damper seal nose with clean engine oil 
. and install. crankshaft. vibration -damper,. -using 


Crank/Cam Gear and Damper Replacer | 


T83T-6316-B or equivalent, (Fig. 38). 


22. NOTE: Add Silicone. Rubber Sealant: D6AZ-19562- . 


А, їо engine:.side of retaining bolt ;washer to 
. prevent oil leakage. past keyway. . 


23: Install vibration damper-to- crankshaft ` attaching 


- bolt апа tighten’ to specification. 


24. Install crankshaft pulley and tighten to 


specification. `- 


‘engine. | 
26. Lower vehicle. . 


25. Install both battery. ground, cables on front of | 


FIG. 
227. 


28. 
29. 
30. 
. 81. 


27-34. 
се. pump апа. AIC ` compressor drive. belts to 


BOLT. . 707 bo REAR ENGINE 
. (7 REQ'D) © : 


шал | 
45 Rear Engine Cover Removal ` 


Install alternator adjusting : arm bracket and tighten 


to specification. . кы 
Install: water · pump. pulley: апа. tighter to | 


specification. 


-Install power steering р pump: bracket and tighten to 
. specification. | 


. Install power steering pump: апа drive belt. 


Install A/C compressor bracket ae tighten to | 
© “specification. 


| 32. 
33. 


Install A/C compressor and. drive: belt. . 


Install alternator. ‘adjusting ari and install ` 
alternator and vacuum pump drive belts. 


Adjust alternator, vacuum: pump, power steering 


- "specification. Refer to Section 27-06, СО 


735, 


36. 
37. 


38. 

39. > 
^ + :02,: Cooling System Service. 
40. 


. Drive Belt Service. | 
‚ Install fan and clutch: assemble using. Fan: Clutch 


Pulley Holder T83T-6312-A and Fan Clutch | Nut 


Wrench T83T-6312-B or equivalents. 


Install radiator fan shroud halves. Refer to Section i 


27-04, Radiators. | 
. Remove intake manifold cover. ‘install. air cleaner | 


апа tighten to specification. 


Connect ground cables to both batteries, 


Fill and bleed cooling ‘system. Refer to. Section 27- 


Operate engine. and. ре for, бојати апа: ой 
leaks. 


Flywheel, Engine Rear Cover and. ой. Seal 


| Removal 

1: Remove transmission and integral clutch housing 

О (manual transmission). Refer to Group 16 or Aroup 
17, in Body/Chassis/Electrical Manual: . 

2.. ‘Remove clutch and clutch housing, if so S Шорай. 
Refer to Group. 16,. in BOX Gasse (CIRC | 
Manual. ` | 

"Ñ “Remove nine flywheel mounting bolts: ang spacer 


and remove flywheel (Fig. 18)... 
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222721 М8 Diesel Engine 


22-08-34 


ARBOR PRESS 


` DRIVER HANDLE 
277 T80T-4000-W ` 


" . DIAMETER 
SPACER 
104.78mm 

— (44/8 INCH) 


. REAR ENGINE 
- , COVER 


--т SUPPORT: 


BLOCKS 


4. Remove bolts attaching . rear . engine cover to 


| engine block and remove .rear ‘cover (Fig. 45). 


009 Using an arbor-.press- апа :а suitable spacer. . 


104.78mm (4 1/8- act) diameter, remove rear oil 


sea. . > ME с 


NOTE: Susser rear cover r (Fig. 46)... _ 


“NOTE: If rear cover seal fails oe А check 
‚ Tear cover. bore concentricity as follows: — 


° Install rear cover to engine with oil seal removed. `. 
е Mount a dial indicator (оп swivel joint) onto the . 


crankshaft flange. Position:the dial indicator press 
against the 1.0. of the rear cover seal bore. ie 


e, Measure.. at four equal ‘spaced locations. 


e Rear cover seal bore. will be connected ‘to the =: 
v in accordance with \ 


“crankshaft: centerline 
Specifications. | 


e: Replace rear cover if not within specifications. = 
Installation aa ces | 


1... Clean: rear cover , Са engine: block gasket WE 


'surfaces. 


0; Remove old RTV sealant from oil pan T rear cover | 
sealing surface on ой pan. Clean sealing surfaces `: 


with a suitable solvent, and dry thoroughly. 


3. ‘Coat rear enginé cover seal bore 1.0. with Gasket 
.. and: Seal Contact Adhesive, D7AZ-19B508-A .or 
equivalent. Using ап: arbor press and Rear 

. Crankshaft Seal Replacer T83T- 6701 -А or 
equivalent, install new rear main oil ‘seal. 


NOTE: Seal-must be installed from the engine : 


block side of rear cover r flush with seal ‘bore inner 
surface. 


4. Apply а 3.2mm (4 /8 Ken bead of Silicone Rubber Е 
2 Sealant D6AZ-19562-A or equivalent around the ` 


outside. diameter of the rear: ‘Seal and the edge of 
the rear cover. 


| 5. ‘Install-Rear Crankshaft Seal Pilot T83T- 6701 -B ог 


equivalent; onto crankshaft. 


6: Apply Gasket and Seal Contact: Adhesive D7AZ- > 
7 :19В508-А; or equivalent, to engine aoe and rear 


cover. gasket Surfaces. 


" А7397-1С - | 


. 46 Rear Oil бегі -Нетоуа! and Installation ` ``- 


tg REAR COVER 
.- GASKET ` 


277 SEAL 
PROTECTOR. - 


1/4" BEAD ОҒ | 
RTV SEALANT 


:A10731-1A 


FIG. 47 Rear. Cover Gasket Installation Ы 


7. Install, rear cover gasket : to engine ‘block (Fig. 47). 


8. For in-vehicle repair, apply а 6.35mm (1/4 inch) - 
X. bead of Silicone Rubber Sealant D6AZ-19562-A or 
equivalent at the corners or the oil pan and apply a 

.. 6.35тт (1/4 inch) bead of ‘Silicone "Rubber 
. Sealant, D6AZ-19562-A ог еа оп xd pan 
sealing ‘surface. m : 


. NOTE: When applying Silicone Rubber Sealant, З 
: D6AZ-19562-A or equivalent, always use the bead 
size specified and join.the components within 15- 
minutes of application. After 15 minutes іһе- 
sealant begins to ''set-up'' and. sealing 
| effectiveness may be. reduced. | 


9. Push rear cover into position on engine block and ` 


40. 


install attaching bolts. Remove Seal Pilot, T83T- - 
6701-В:- Tighten · all bolts to specification: 


Position flywheel | “Әп” crankshaft flange.” Coat. 
threads: of flywheel attaching bolts with . Perfect: 
* Seal Sealing Compound B5A- 19554-А, ог 
equivalent, and install spacer, bolts апа: washers | 


. specification, alternating across from each other. 


11. Install clutch, ‘if so equipped. Refer is > Group. 16, in | с 

| Body/Chassis/Electrical Manual. Е A 
12.“ Install transmission. Refer to SM 16: or Group 17: үгу” 
in Body/Chassis/Electrical Manual. Е | 
E Run engine and check Tor oll leaks: 


баа 


: NOTE: The. secondary flywheel inertia’ mass ‘éonitains mc 
the clutch friction surface. Excessive clutch slipping can, ` 
result in warpage. ог other surface distress which- . 

requires .refacing or replacement .of..the. secondary . - 
flywheel. Refer to Inspection and Repair i in this Section.  . . 


S Secondary Flywheel - 


"Removal B Lu Ж WEN EP 


~The back side of the secondary flywheel contains а 


2 


friction surface which ‘is used іп the -internal torque | 


limitation system of the Dual Mass Flywheel. assembly. 


.1; Remove the transmission; clutch ‘pressure plate, 


апа: disc as outlined іп Group 16 ol the Peay 
‚ Chassis/Ẹlectrical. Manual. ER 


‘(with flexplate, if. so equipped). Tighten bolts to i m 
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Installation 
1. 


- Remove six bolts retaining the secondary flywheel 
. to the primary. flywheel assembly (Fig 18). Do not 
: permit the flywheel to fall from the vehicle. 


Using a screwdriver or:other suitable tool, pry the 


» secondary ‘flywheel off of its. mounting pilot. Әсе. 
саге: when removing the ~ flywheel: to. ia 


dropping. - 


Clean the: clutch friction surface . and torque 


limitation: friction ` surface with а suitable 


"^ commercial alcohol base solvent ‘to be sure that 


. surfaces are free from any oil film. 
`> “Position secondary flywheel onto its mounting pilot 


on the primary flywheel assembly and align the six 


:. secondary. flywheel attaching bolt holes with the: 
. six threaded holes of the primary flywheel 
. assembly. 


. Coat threads of cuis flywheel attaching bolts 
: with Ford Threadlock and Sealer EDAZ-19554-B or 


equivalent, and install- bolts. Tighten bolts to 


. . Specification, alternating across from, each other. 


CRANKSHAFT .. ` CRANK/CAM GEAR 
GEAR 77 AND DAMPER REPLACER 
| 2% . Т837-6316-В 


2222727 А107324А | 


' FIG. 49 Crankshaft Drive Gear Installation | 


7.3L V-8 Diesel-Engine ` 


. 4. 


22- -08- 35. . 


‘Install the ` clutch pressure plate, аве. апа | 
' transmission. as outlined in Group 16 i the e Body/ 
. Chassis Electrical Manual ^". ` | 


x Flywheel Ring Gear 


Removal 


1. 


nal 


Remove tránsmission. Refer to Group 16 ‘in the 
|  Body/Chassis/Electrical ‘Manual. ` 


Remove the clutch housing. Refer to Group. 16 in 
the Body/Chassis/Electrical Manual. ^ 


-- Remove flywheel as outlined. . 


-To replace a damaged or worn’ ting gear (Fig. 18), 
. heat the ring gear with a blow torch on the engine 


side of the gear, and knock it off the flywheel. Do 


/ not hit the flywheel, when removing the ting 


gear, ` 


Installation ` 


4,7] 


2.. 


A 


DRIVE GEAR 


Heat the new ring gear evenly until the: gear : 
‘expands enough to slip onto the flywheel. Make `, 


Sure the gear is seated properly against: the | 
. shoulder. Do not heat any portion of the gear to ` 


a temperature higher than 278°C (500°F). If this 
limit is exceeded, the hardness will be гетшоува 
from the ring gear teeth. 


Install. flywheel as outlined. 


‘Install clutch housing and transmission. Refer to- 


‘Group 16 in the Body/Chassis/ Electrical Manual. 


Crankshaft Drive Gear. | 
Removal ` ` ` | TIME. S 

.` Disconnect ground cablés. from both batteries. i | 
- Remove air filter and install Intake Manifold Cover | 


T83T-9424-A or еччуаәп. on intake manifold 


opening. 
Drain cooling system. 


Remove radiator fan shroud: Refer to Section 
. 27-04, Radiators, in this Manual. Е | i^ 


. ` Remove fan and clutch assembly using Fan Clutch 


Pulley. Holder T83T-6312-A and Fan. Clutch nut 


tener T83T-6312-B or. Eee 


INJECTION PUMP : 
DRIVE GEAR 


TIMING _ 
MARKS ` 


220, DYE 
LOCATION | 


N CRANKSHAFT . x 
| DRIVE GEAR i 
OIL PUMP BRL 


^" A107334A | 


. FIG. 50 Aligning Timing Marks қ " 
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NOTE: LH thread. Turn nut clockwise to remove. 


- Loosen and remove alternator and vacuum pump 
belts. | 
7. Remove A/C compressor and position out of the ` 
way. | 
8. Remove A/C mounting bracket. . | 
9. Remove power steering pump and position out of 
_ the way: 
10. Remove. power Steering pump bracket. 
11. Remove water. pump. pulley. | 
12. Remove water pump, as outlined. 
13. Remove. engine front cover, as outlined. . | 
14. Install Crank/Cam Gear and Damper Remover 
^ ` T83T-6316-A or équivalent, and using a breaker 
bar (in-vehicle procedure) to prevent crankshaft 
rotation, or Flywheel Holding T74P-6375-A (bench 
procedure) or equivalent, remove crankshaft gear 
‚ (Fig. 48). | | 
x installation T £A Mae 
1. Install crankshaft gear using Crank/Carn Gear and 
^J Damper Replacer T83T-6316-B or equivalent; (Fig. 
45) aligning crankshaft drive gear timing mark with 
crankshaft drive gear timing mark (Fig. 50). 
‘NOTE: Gear maybe heated to*149-177°C (300- 
-350*F) for ease of installation. Ned in oven. Do 
. not use torch. | 
Clean engine front cover, water pump and „ае 
. block sealing surface with а ee БӘСІ апа 
| dry thoroughly. . | | 
3. Install new: crankshaft ой seal into ‘engine front 
- cover, as outlined." ` 
Install engine. front cover, as outlined. 
Install crankshaft vibration damper using: | Crank/ 
Cam Gear and Damper mepiacet T83T- 6316- B or 
equivalent, (Fig. 38). — 
NOTE: Apply Silicone Rubber Sealant D6AZ- 
- 19562-A or equivalent, to engine side of washer (in: 
; area of noyway only), to p oll ue de past 
"s Keyway. 02 
6. Install cránkshaft vibration Haier sttaching bolt 
. and tighten.to specification. 
7. Install crankshaft pu oy 'and tighten to 
specification. 
Install water pump as outlined (Fig. 36). 
. - Install injection’ pump adapter, as outlined. 
10. Install injection pump ‘as outlined. 
11. Install heater. hose fitting into watér pump using 
. Pipe Sealant With SONO D8AZ- 19554-A, or 
equivalent. ` 
.12. Connect heater Basa to walter pump and tighten 
clamp to specification. | 
13. Install power. steering pump bracket and tighten to 
JJ specification. 
14: Install power steering pump ` aud drive belt 
15.. Install A/C compressor bracket and tighten to . 
^ specification. 
16. 


Install A/C compressor and drive belt. 


7.3L V-8 Diesel Engine 


a a 


22-08-36” 


Install alternator adjusting arm. Install alternator, E 


— vacuum pump and drive belts. 


18. 


19. 


20. . 


21. 
22. 
23. 


24. 
25. 


Adjust alternator, vacuum pump, power steering 
pump, and. А/С. compressor..drive belts to. 
specification. Refer to Section 27- 06, OS Oy 
Drive Belt Service. | 


Refer to Engine/ Emissions Diagnosis Manual” for 
injection pump timing procedure. m 


Install radiator fan and clutch: КӨКТІ using Fan 


-Clutch Pulley Holder T83T-6312-A and Fan Clutch 


Nut Wrench T83T-6312-B or eae guten | 


_ to specification. 


‘Install radiator fan- shroud halves: Refer to Section 
| 27- 04,. Radiators. | | 


Fill and bleed cooling systerit Refer io Section 27- i 
02, Cooling System Service. ` 


Remove intake manifold cover. install aircleaner | 


сапа tighten to specification. | 
‚ Connect. ground: cables to both batteries. 


Operate engine: and inspect ror ‘oil and coolant jd: 
leaks. | | S 


| Injection Pump | Drive Gear. and Gear Өзу 


Removal. 


1. 
2. 


3. 


INJECTION 
- PUMP 


B Disconnect ground 220182, from. both batteries. 


Remove. engine cover (E- 250—E- 350 only)... 


. :Remove air cleaner. апа install intake bd 
> cover, 
| equivalent.: 


Intake Manifold Movet l or. 


` Remove: injection pump, as described in “this | 


Section.: | 
Remove. bolts: attaching injection pump drive gear 


. cover to engine block, and remove cover (Fig. 51). 


NOTE: Do not. remove drive gear yet. 


.. Turn engine over by hand-to TDC (cornpression E 
| stroke) of. D T piston. M | 


ADAPTER 


и HOUSING ` 


/ж DOWEL 
ao Y 


Lj 
ІП REFERENCE 
LINE FOR 
| TIMING MARK 
- ON GEAR ` 


A10734-1A 


FIG. 51 Drive Gear Cover - 


*Can be purchased 4 as a Фара йе item. : 
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7.3L V-8 Diesel Engine | ROS 2 22-08-37: 


8. 


NOTE: Remove glow plugs with Glow Plug Socket 
D83T-6002-A or equivalent, to: facilitate turning: 


engine over by hand. 


NOTE: To determine that No. 1 Азы is at TDC 
(compression stroke), position injection pump drive 
gear dowel at four o'clock position. The scribe line 
in vibration damper should. be at TDC. 


. NOTE: To aid aligning the timing marks, the pump 
. drive gear and the camshaft gear are marked with - 


"Y" timing marks. The crankshaft and camshaft 
gears are marked with ''o" (dot) alignment marks 


(Fig. 45). With engine at TDC Compression for No. 


1 cylinder, the.'Y"': marks should be aligned. 


Slide injection pump gear back (do not remove) to 
expose top of camshaft gear when looking down 


- into the front cover. In addition to the ''Y'', the gear 


teeth adjacent to the "Ү" on tne camshaft gear are 


. permanently dyed. 
. . CAUTION: Do not remove injection pump gear 


without following this. procedure. 


. Remove injection pump drive gear. 


Installation ` 


1. 


. Clean ail gasket and sealing surfaces with a 


suitable solvent and dry thoroughly. 


NOTE: To determine that No. 1 piston is at TDC of 
compression stroke, position injection pump drive 
gear dowel at four o'clock position. The scribe line 
in vibration damper should be at. TDC. 


‘With drawn line on drive gear at six o'clock 


position, Install I gear ang aign all drive gear timing 
marks. | 


CAUTION: Use extreme care to avoid ` 
disturbing injection pump drive gear, once it is 
-in position. 


Apply a 3.16mm (1/8 inch). bead of Silicone | 
` Rubber Sealant D6AZ-19562-A or equivalent, 


along bottom surface of injection pump drive gear 


_ cover. 


/. | NOTE: When applying Silicone Rubber Sealant, 


:D6AZ-19562-A or equivalent, always use the bead 


size specified and join the components within 15 
minutes of application. After 15 minutes, sealant 


begins to "set-up", and sealing effectiveness may 
. be reduced. | 


` Install - injection pump naive gear cover end tighten 
. retaining bolts to 19 N-m (14 ft-lb). Apply Perfect 


Seal Sealing Compound B5A-19554-A or 


"E equivalent, to bolt threads before. assembly. 


|^. NOTE: With injection pump drive gear cover 
р installed, the injection pump drive- gear cannot 
| "jump". timing. | 


Remove intake manifold cover. install air cleaner 


and tighten to specification. 


Install ground cables to both batteries. 
Run engine and Cree for oil, Ше апа coolant | 


leaks. 


If necessary, purge бн pressure fuel lines of air 
by loosening connector one-half to one turn and 
cranking engine until bubble- free fuel flows from 
connection. 


CAUTION: Keep eyes and hands away from - 


nozzle spray. Fuel spraying from the nozzle 


under high pressure can penetrate the skin and 

cause infection. Medical attention should be 
provided Immeetatey in the event of skin 
penetration. — 


9. ` Install engine cover (E-250—E- 350). 


Camshaft Drive Gear, Fuel. Pump Cam, 
"Spacer and Thrust Plate | 


Removal 
1. Disconnect grouńd cables from both batteries. 


2. Remove air cleaner. and, install Intake Manifold 


Cover. T83T- 9424-А' or. equivalent, on intake 
manifold opening. 


.93. Drain cooling. system. Refer to Section 27-02, | 


. Cooling System Service. 


4. Loosen and remove alternator and \ vacuum pump 
. drive belts. ` - 


5. Remove -А/С -compressor mounting bolts and 


position compressor out of the way. 
6. Remove A/G. compressor mounting bracket. 


7. Remove power steering pump and position out of 


the way. 


“CAMSHAFT: ^ ` 
GEAR .. 


PULLER 
PLATE 


° CRANK/CAM GEAR 
- AND DAMPER ` | 
9 REMOVER. ` 
T83T-6316-A 
| | e, ` .: | 
PULLER MOUNTING ``. 
BOLTS HOLES 


MARKED “САМ м. " | 
GEAR" Eod ^: A10897-1A . 


FIG. 53 Camshaft Drive Gear Removal: 
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PRY BAR PREVENTS: 
-PULLER FROM ` ` 
TURNING 


FORCING 
SCREW... 


S GEAR PULLER P 
А10898-1А 


T77F-4220-B1 


DETAIL: PULLER 
BEHIND: SPACER 


THRUST 
FLANGE 
SPACER. 


0 ` I V a ( 
2 € LZ ` . GEAR PULLER 
/ 177F-4220-B1 | 
03 9 277 
e ты 2 „| 5 
ALA ( RT 
= OY | 

PL 

PRY 775 


-© PREVENTS . 
‘PULLER РВОМ | 


` A10899-1A 


FIG. 55 Removing Thrust Flange Spacer 


Remove power steering pump bracket. 
9. Remove water pump pulley. 
10. Remove water pump, as. outlined. 
11. Remove engine front cover, as outlined. | 
12. Remove camshaft allen screw сапа washer (Fig. 
| 52). P. ТШ 
13. Install gear ‘puller, using ` Crank/Cam Gear and 
| Damper Remover. T83T-6316-A or 2 апа 
... remove gear (Fig. 53). ` | 
14. If necessary, remove fuel supply pump as outlined. 
15. Install Gear Puller T77F-4220-B1 or equivalent, - 
.  - and remove fuel pump cam. and thrust flange 
‘spacer, if necessary (Figs. 54 and 55). . 
16. Remove bolts attaching Audet plate, and remove 
e .thrust plate, if Mec 
"Installation | | 
1. Install new thrust plate, if removed, and tighten t to ` 


| specication: 


= SMALLÍ > 
. DIAMETER 
EE SLEEVE 


. FIG. 


ED 
VT 


.. gear,. 
 Replacer Т83Т-6316-В or equivalent (Fig. 57). 


Install camshaft allen screw апа Manon to 
. : Specification. | 


^, ТАМ МОТ АМО `` 


. THRUST . 7% 
WRENCH PREVENTS 
TURNING | 


FLANGE 
SPACER - . 


а w 
hs 9-0 
GC 

sf E CRANK/CAM GEAR - 


FORCING NUT AND DAMPER REPLACER ` | 
“BEARING ` 99 -: A1090048 |. 


` LARGE , Кт 
DIAMETER . . 
, J SLEEVE `. 


- — TIMING 
1: ., MARKS 


`7 A1901-1A. 


57 Installing Camshaft Gear 2 


` NOTE: Replace fuel pump cam if nicked! scored, | 
-or otherwise damaged. 
. replaced, replace fuel pump. 


"Install spacer and fuel pump cam again Bonsai | 


If c fuel. “pump cam is 


thrust flange, using Crank/Cam Gear and Damper 
Replacer T83T- 6316- B or equivalent if ІЗ УЕЗ 
(Fig. 56).. 


"Install ш drive gear i against fuel pump cam, 


aligning timing mark with mark on crankshaft drive 
using Crank/Cam Gear апа Damper 


Install fuel pump ‘as outlined. 
Install new crankshaft ой seal i іп i engine front cover, 


as outlined. 
Install engine front « cover, as ‘outlined, 
“Install ‘water: pump, as outlined. 


| install ` 
-outlined. 


Install. injection pump, as outlined. 
-Install water pump pulley. 


injection: Ыр gear. and adapter, as 
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CDR VALVE 


TO INTAKE 
MANIFOLD 


CRANKCASE 
VENT TUBE 


VALLEY 
COVER. ^ | | 
GROMMET TO VALLEY 
COVER 


A7362-18 


FIG. 58 CDR Installation 


VALVE LEVER 


: | ММЕН 
: VALVE LEVER PORE ETATE 


SS cem 
DEI EIUS 


VALVE LEVER 
(ROCKER ARM). 


AZ 


2 == б: = 


VALVE LEVER 

_. POST BOLT 
WITH WASHER  : 
О А10735-1А 


FIG. 59 Valve Rocker Arm Assembly 


72, 


13. 
14. 


15. 
16. 
17. 


18. 
192 
20. 


21. 


Install power steering pump bracket and tighten to 
specifications. 


Install power steering pump and drive belt. 


Install A/C compressor mounting bracket. Tighten 
mounting bracket bolts to specification. 


Install A/C compressor and drive belt. 
Install alternator and vacuum pump drive belts. 


Adjust alternator, vacuum pump, A/C compressor 
and power steering pump drive belts to 
specifications. Refer to Section 27-06, Accessory 
Drive Belt Service. 


Connect ground cables to both batteries. 


Remove intake manifold cover and install air 
cleaner and tighten to specification. 


Run engine апа сһеск for fuel, oil, and coolant 
leaks.: 


If necessary, purge бйр pressure fuel pipes of air 
by loosening connector one half to one turn’ and 


cranking engine until bubble- free fuel flows from | 


connection. 


CAUTION: Keep eyes and hands away from 


nozzle spray. Fuel spraying from the nozzle 
` under high pressure can penetrate the skin and 


cause infection. Medical attention should be ` 


provided immediately in the event of skin 
penetration. 


Crankcase Depression кенар (CDR) 


Removal 


1. Open hood on F-250—F- 350. ТАЯ engine 
cover оп Е-250--Е-350. ` 


2. Remove air cleaner and install Intake Manifold 


Cover T83T-9424-A or Een onto intake 
manifold opening. 


3. Remove two bolts anachina CDR valve to intake 


manifold and remove valve. 


Installation | 
© 1. Install new seal ring, backup ring Bid 04 -rings бй 


CDR valve and install valve into crankcase vent 
tube (Fig. 50). 


2 Install two CDR valve attaching bolts into intake 


manifold. and tighten to specification. 
3. Install air cleaner and tighten to specification. 


4.7 Close hood or install engine cover as required. 
Valve Cover, . Rocker Arm, and. Push Rod 


Removal | : 
1. Disconnect ground cables Ко both batteries. 


2. On E-250—E-350, remove fan shroud: Refer to 


Section 27-04, Radiators. 


3. Remove engine cover (E- 250—E- 350 only). 


4. Perform steps 4 through 9 on E-250—E-350, RH 

- side only: Remove engine oil dipstick tube 

fasteners and remove орнок, tube assembly. and 
valve cover bracket. | 


5. Remove transmission filler tube fasteners - and 
` A remove filler tube and арас 


6. Raise vehicle. . 


7. Remove nuts aaae RH engine | mount insulator | 
to frame. 


8. Slightly raise RH side of the engine until fuel, filter 
header touches vehicle sheet metal. Install 
suitable wood block between insulator and frame. ` ` 

‚ Lower engine on block. : | 2 


9. Lower vehicle. 


10. Remove valve cover attaching screws ang, remove 
covers. 


11. Remove valve roċker arm post mounting bolts (Fig. 
59). 


12. Remove valve Eker arms and posts in order and 
identify so they are TEIMER to -their original 
positions. 


NOTE: It is not necessary to. disassemble the rocker 
arms from their pedestal assemblies to inspect them. 
Inspect rocker arms by rotating to the maximum position 


гапа view the post area from the underside (Fig. 60). 


13. Remove push rods in order апа identify so they are 
returned to their original positions. 


Installation 


1.. Install push rods in their original positions, making 
sure they are fully seated in tappet push rod seats. 


NOTE: Install copper colored: end of рне rod 
toward rocker arm. _ | 
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POST 


. - -RETAINER 


. . A10736-1A 


| 
— O VALVE SPRING 
/ COMPRESSOR 


T83T-6513-A 


-— 


FIG. 61 Valve Spring Removal 
2. 


new gaskets. . 


Install valve rocker arms and posts in their original 
positions. (Fig. 61). Apply Polyethylene grease 
DOAZ-19584-A or equivalent, to valve stem tips. 


Install valve rocker arm post attaching bolts as 


follows: | 


а. Turn engine over by hand until timing mark is at 


11:00 o'clock position as viewed from front of 
engine. | | 


b. Install all rocker arm post attaching bolts, and. 


tighten to 27 М-т (20 ft-lb). | 
Clean valve covers with clean solvent and install 


Install valve covers on cylinder heads. Tighten 
attaching screws to 8 N-m (6 ft-lb). | 


Raise vehicle.. 


Raise engine, remove wood block and lower 
engine onto No: 1 crossmember, if required. 


Install insulator attaching. washers and nuts and 
tighten to specification, if required. 


Lower vehicle. 


SPRING AND 


RETAINER 


VALVE KEEPER 
SPRING 


VALVE KEEPER 
: Е SPRING 


Ев RETAINER 
ә 
B 
ы 


SPRING AND 
DAMPER 


OIL SHIELD 


DAMPER SHIELD ! 1 


STEM SEAL 


VALVE 


VALVE ROTATOR 


. ROTATOR 


EXHAUST 
VALVE 


SEAT 
INSERT . 


A7365-1C 


FIG. 62 Valve Spring Assembly ` 


10. 
M. 


12 


. 13. 


14. 


Install transmission. filler tube and tighten to 
specification. Install transmission oil dipstick, if 
required. | "E MUT 


Install engine oil dipstick tube and valve cover 
bracket. Tighten fasteners to specification. Install 
engine oil dipstick, . Я m | 
Install radiator fan shroud halves, if required. Refer 


to Section 27-04, Radiators. | 
Install ground cables to both batteries. | 
Run engine and inspect for oil leaks. 


Valve Spring, Retainer and Stem Seal 


Broken valve springs or damaged valve stem seals 
and retainers may be replaced without removing the 
cylinder head, provided damage to the valve or valve 
seat has not occurred. Refer to the following procedure. 


Removal 


Remove the required rocker arm(s). 
Remove glow plug(s) with Glow Plug Socket D83T- 
6002-A or equivalent. ` | 


Install an air line with the adapter from Rotunda 
Compression Tester 014-00701 or equivalent, into 
the glow plug hole and turn on the air supply. 


. Install spring compressor using Spring Compressor 


. T83T-6513-A or equivalent, as shown in Fig. 61. 


Installation - 
1. 


Compress valve spring and remove retainer locks, 
oil shield spring retainer, valve spring and damper 
spring (Fig. 62). = 

NOTE: It may be necessary to strike valve stem 


end with a plastic tipped hammer to loosen. valve 
retainer locks. . : 


Remove valve stem seal and valve rotators. 


Air pressure will force the piston to bottom of the 
cylinder and any removal of air pressure will allow 
valve(s) to fall into cylinder: A rubber band, tape or 


_ String wrapped around епа of valve stem will 


prevent this condition and will still allow enough 
travel to check the valve for binding. 


Inspect cylinder. head and valve assemblies, as 
outlined. Inspect. the valve stem for. damage. 
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Rotate the valve and check valve stem tip for 


eccentric movement during rotation. Move valve up 


and down through normal travel in valve guide and | 


check stem for binds. If valve has been damaged, 
it will be necessary to remove ‘cylinder head for 
repairs, as outlined. Inspect valve retainer locks for 


excessive wear, and replace | in pairs, as necessary. - 


NOTE: When installing a new valve, aways use 
new retainer locks. ` " 


If condition of valve proved satisfactory, hold valve 
in closed position and pressurize cylinder by 


applying compressed air to adapter installed іп. | 


glow plug hole. 


Lubricate маме stem with recommended engine 
oil. ! 


Install valve rotators as shown in Fig. 63. 


For the intake valves only, install valve stem seals 
by installing the clear plastic valve seal guide as 


shown in Fig. 63. Install the valve stem seal by - 


hand until it rests on the end of the valve guide 
(Fig. 64). Use Valve Stem Seal Replacer T83T- 
6571-A or equivalent to align the seal over the end 
of the valve guide as shown in Fig. 63. 


- CAUTION: Apply only steady hand pressure on 
Valve Stem Seal .Replacer T83T-671-A or 
equivalent until the seal bottoms Бх оп 
. the valve guide. ` " 


Remove the plastic valve seal TA Install the 
nylon oil shield (Fig. 62), into the valve spring 
retainer (Fig. 66), applying алы оп shield until 
it snaps into place. :. 


CAUTION: If the nylon oil shield is not properly 
installed in the valve spring retainer, it will float 
and cause excessive oil consumption. | 


NOTE: Intake and exhaust valve stem oil shields 
are different. The intake valve oil shield is much 
smaller than the exhaust valve oil shield. These oil 
shields аге not interchangeable... 


VALVE 
plies 
CSSSS imr: 


waww ASSA 


VALVE = 


ӨТЕМ ` 


CLEAR PLASTIC 
VALVE SEAL 
GUIDE-T83T-6571-A 


VALVE 
. ROTATOR 


FIG. 63 Valve Seal Guide Installation 
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VALVE SEAL 
STEM 


PLASTIC VALVE | 
SEAL GUIDE PR 
T83T-6571-A A9753-1B 


FIG. 64 intake Valve Seal installed over Valve Seal: 
Guide | 


7. Place spring in position over valve and install valve 

|. Spring retainer assembly. Compress valve spring 
and install valve spring retainer locks. Verify that 
the locks are correctly seated. ‘Remove valve | 
spring compressor. 


8. Apply Multi- -Purpose Grease DOAZ-19584-AA or 
222 equivalent, to tips of valve stem and push rods. 


. 9. Install required rOCker arm(s) and push rod(s) 


following instructions under Rocker Arm 
Installation. 


10. Install glow plugs using Glow Plug Socket D83T- 
.. 6002-A or equivalent, and tighten to 16 N:m (12 
. ft-lb). 


ROTATOR 


CLEAR PLASTIC 
- VALVE SEAL 
GUIDE 
T83T-6571-A 


A9752-2A 
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VALVE GUIDE 


VALVE STEM SEAL 
(INTAKE ONLY) 


VALVE SEAL ` 
INSTALLER 
T83T-6571-A ` 
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VALVE STEM SEAL 
(INTAKE ONLY) 


A9754-2B 


. FIG. 65 installing Valve Stem Seal Using Installer Tool T83T-6571-A 


. Fuel Supply Pump ` 


Removal. 


Ae 


4. 


- Loosen ‘threaded connections with proper size 
wrench (flare nut wrench preferred) and tighten 


snugly. Do not remove lines at.this time. 


Loosen mounting bolts one to two turns: Apply 
force with hand to loosen fuel pump if gasket is 


stuck. Rotate engine, by ‘'nudging" starter, until 
fuel pump cam lobe is at low position. At this 


" position, spring tension against fuel pump bolts will 
be greatly reduced. ` i 


Disconnect fuel supply pump injet, outlet, and fuel | 


- 5, Start engine and observe all connections for fuel 
2 WARNING: USE CARE TO PREVENT jen 
COMBUSTION OF SPILLED FUEL. 


return line. 


Remove fuel pump attaching.bolts. Remove pump 
and gasket. Discard old gasket. 


| Installation 


1. 


Remove all fuel pump gasket material from engine 
and from fuel Supply pump if stal original 
pump. 


Install attaching bolts into fuel supply pump and ` 


install a new gasket onto bolts. Position fuel supply 


RETAINER 


NYLON 
OIL SHIELD ` 


A9755-2A 


FIG. 66 Installing Nylon Oil Shield ` 


г pump to mounting pad. Turn attaching bolts 
` alternately and evenly. Tighten to specification. 


NOTE: Cam must be at low position before 


‚ .- attempting to install fuel supply pump. If it is 


difficult to start the mounting bolts due to spring 

action of the fuel pump, turn crankshaft by hand 
. 360 degrees to relocate camshaft lobe. Then, 
. proceed with fuel supply pump installation. Install 
. With lever. on bottom side of cam. Е 


3. Install fuel outlet line. Start fitting by hand to avoid 


. crossthreading. Tighten to specification. : 


-4. Install inlet line апа tighten hose clamp to 


specification. 


leaks for two minutes. 


6. Stop engine and check all fuel supply pump fuel 
. line connections. Check for. oil leaks at pump 
mounting pad. | | | 


| Injection Pump 


- NOTE: Before removing any fuel.lines, clean exterior 
with clean fuel oil or solvent to prevent entry of dirt into 
: engine when fuel lines are removed. 


ADAPTER 
HOUSING 


FIG. 67 aa Housing and Cover Plate ` 
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CAUTION: Do not wash or steam clean engine while 8. Remove air cleaner and install intake opening 
-engine is running or still hot from running. Serious ` cover, using Intake Marital Cover T83T- 9424-A, 
damage to injection pump could occur. or equivalent. 
Removal ; | 9. Remove accelerator - cable. bracket ‘(with Бай | 
f ' attached) from intake manifold and position out of . 
1. ` Disconnect battery . ground . cables from both the way. | 
О batteries. | NOTE: All fue! lines and fittings must be capped 
22. Remove engine | cover on. E-250—E- 350. using Fuel System Protective Cap Set T83T-9395- 
А or equivalent, to. prevent fuel contamination. : 
3. Remove adapter housing cover plate by removing . 
| two retaining bolts (Fig. 67). 10. Оп Е-250—Е-350, disconnect fuel inlet line from 
| 2 the fuel filter. ` 
4. Remove foe шд, injection pump to ae 11. Оп E-250—E- 350, disconnect tuel return line from 
goar uo 69. | | fuel filter. | 
_ 5. Disconnect electrical connectors to injéction pump. 12. On E-250—E-350, remove fu el filter bracket I 


Remove fast idle solenoid. bracket assembly to 
provide. access 10 1180000, ритр mounted nuts 
(Fig. 69). 


7. Disconnect accelerator cable and speed control 
cable from throttle ever, if so ыш. 


APTER - JS ттар NM 
HOUSING a EAE 7 MOUNTING BOLT 
AM — LOCATION '. 


FAST IDLE 
SOLENOID 
‚ BRACKET 


MOUNTING 
BOLTS 


| RIGHT SIDE VIEW 


 А11904-1А 


13. 


14. 


15, 


16. 


17. 


. attaching bolts and remove fuel filter and. bracket 
.as an assembly. 


Remove fuel return hose and clip from the 90 


degree elbow at the governor cover. Cap opening | 
at governor cover elbow (Fig. 70). | 


Remove fuel filter-to- ше pump fuel line and 


cap fittings. 


NOTE: It is not. necessary to remove injection lines 


I from injection pump to remove injection pump. If ` 


lines are to be removed, loosen injection line 
fittings at Decio pump before ELE it from 


_ engine. 


Remove fuel aet dn lines from nozzles and Сар 
lines апа nozzles. 


Remove’ three nuts attaching injection pump 402: 
injection pump drive gear cover using Injection 
Pump ‘Mounting Wrench T86T-9000- C or 
equivalent (Fig. 71). қ 


If injection pump is to be replaced, loosen injection 


- line retaining clips and injection nozzle fuel lines . 


with Fuel Line Nut Wrench T83T-9396-A or 


. equivalent, and cap all fittings at this time with Fuel ` 


System Protective Cap Set T83T-9395-A or 


.. equivalent. Do not install injection nozzle fuel lines 


until new pump is installed in engine. 


. GOVERNOR 


A 11905-1A | 


FIG. 69 Fast Idle Solenoid Bracket ` - | FIG. 70 Removing Fuel Return Line B 
| | S | | | m DAVE GRAHAM INC. 2012 
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INJECTION PUMP 
MOUNTING WRENCH . 
. . T86T-9000-C | 


MOUNTING NUT. 
. (3 PLACES) 


/A11906-1A 


` e 


FIG. 71. Injection Pump Mounting. Nut Removal 


18. 


19. 


On F-250—F-350—F- -Super Buy Stripped 
Chassis, lift injection pump, with nozzle lines 


attached, up and out of engine ора (Fig. . 


60). . 


CAUTION: Do not carry injection pump by 


injection nozzle fuel lines as this could cause 


~- lines to bend or crimp. ` - E 


‚Оп E-250—E-350, remove injection pump through | 
passenger compartment. 


NOTE: | Use care to avoid spilling . diesel fuel in 
passenger compartment. 


CAUTION: .Do not carry injection. pump by 
injection .nozzle fuel lines as this could cause 


lines to bend .or crimp. 


Instaliation 


4. 


2 


injection: pump adapter. 
specification using injection pump mount wrench 
. T86T-9000-C or equivalent (Ғію:. 71). : 


. lf injection nozzle fuel lines were removed from 
» injection pump, 


Install new O- -ring onto drive gear end of injection 
pump. 

On F-250—F-350 — F-Series: Stripped Chases 
move injection pump down ‘and into position. 
Оп E-250—E-350, install injection pump from 
passenger compartment. 


NOTE: Use care to avoid spilling diesel fuel in 3 | 


passenger compartment. 


Position alignment dowel on injection pump into 
alignment hole on drive gear (Fig. 68). If necessary, 


rotate pump drive shaft to align drive slot prior to . | 


installation. 


Install bolts attaching injection ‘pump to ШӨ gear 


and tighten to specification. 


Install nuts attaching injection pump to adapter. 


Align, scribe lines on injection pump flange and 
Tighten .nuts to 


install. at this. time. Refer to 


» Injection Nozzle Fuel Lines, Installation. 


Remove caps from nozzles and fuel lines. Install 
. fuel 


line. nuts onto nozzles and tighten to 


oH s 


12. 


43. 
14. 
215. 
16. 
:17. 
18. 
| ЕС 
20. 


21. 
22. 


23. 


24. 
25. 
26. 


27. 


specification using Fuel Line Nut Wrench Tool 


.. T83T-9396-A or equivalent. . 


. Connect fuel inlet line from filter and fuel return fing 
to. injection pump ано tighten nuts 10 


specifications. 


. Install injection pump fitting adapter with a new 


O-ring. | 
Clean old sealant from injection pump elbow 


threads using clean solvent, and dry: thoroughly. 


Start elbow into injection pump adapter, and then 
apply a light coating of Pipe Sealant With Teflon® 


· 08А2-19554-А or equivalent, on elbow threads. 
Tighten elbow їп injection pump adapter to a 


minimum of 8 М-т (6 ft-lb). Then tighten further, if 
necessary, to align elbow with injection pump fuel 


. inlet line, but do not exceed 360 degrees of 
rotation or 13. Nem (10 ft-lb). | 


Remove caps and connect fuel filter-to-injection . - 


pump fuel line and tighten to specification. 
On E-250—E- 350, install fuel filter and bracket as 
an assembly and tighten bolts to specifications. 


On E-250—E-350, install fuel filter return line and | 
tighten clamp to specifications. | 


On Е-250--Е-350, install fuel filter inlet fuel ШЕ 
and tighten to specifications. ' 


Install accelerator cable bracket to intake manifold 
and tighten to specifications. | 


Remove ‘intake - manifold -cover and install air 
cleaner and tighten to- ‘specifications. - | 


Connect accelerator and speed control cable, if so 
equipped, to throttle lever. 


Install fast idle solenoid: bracket assembly m. 
tighten to specification. | P 


Install electrical connectors on injection pump. 


Clean adapter housing cover plate: pni 
surfaces. 


Apply a 3.2mm (1/8- inch) bead of Silicone Rubber 
Sealant, D6AZ- 19562-A, ог equivalent in взара 
housing grooves. 


NOTE: When applying Silicone Rubber . Sealant, 


D6AZ-19562-A or equivalent always use the bead ` 


size specified and join the components within 15 ` 
minutes of application. After 15 minutes {һе 
sealant begins to ''set-up'', and. sealing 


effectiveness may be reduced. 


Connect ground cables to both batteries. 


Run engine and check for fuel leaks. - 


If necessary, purge high- pressure fuel lines of air 
by loosening connector one-half to.one turn and 
cranking engine until bubble-free fuel flows from 


' connection. 


CAUTION: Keep ` eyes and hands away from 


nozzle spray. Fuel spraying from the nozzle _ 


under high pressure can penetrate the skin and 


cause infection. Medical attention should be . 


provided immediately in me: event of XR 
penetration. 


Check and adjust injection pump тог: аѕ 
described in the Engns/omissons Diagnosis* - 


` manual. 


*Can be purchased: as a separate item. - 
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Injection Nozzle Fuel Lines 

Removal | | 

NOTE: Before removing any fuel lines, clean exterior of 
each nozzle assembly and surrounding area with 


solvent to prevent entry of dirt into fuel system when 
fuel lines are removed. Blow dry with compressed air. 


1. 
2. 


3. 


` Disconnect ground cables from both batteries. 


Оп E-250—E-350, ‘remove engine cover. ` 


-Remove: air cleaner and ‚сар ‘intake manifold 
. opening with, Intake Manifold Cover T83T-9424-A 
or equivalent. 


. Disconnect accelerator cable.and speed control 


cable, if so equipped, from injection pump. 


- Remove: accelerator cable bracket from intake 
manifold and position out of the way with cable(s) 


attached. 


- NOTE: To prevent fuel system contamination, cap 


10. 
11. 


. all fuel lines and fittings with Fuel System 


Protection Cap Set T83T-9395-A or equivalent. 
Disconnect fuel line from fuel filter to injection 
pump and cap all fittings” ~ IE 
Disconnect and cap. nozzle fuel lines at nozzles. 


Remove fuel line clamps from fuel lines to be 
. removed (Fig. 74). ... a | 


Remove and cap injection pump inlet elbow. - 


Remove and cap inlet fitting adapter. ` 
Remove injection nozzle lines, one at a time, from 


. injection pump using Fuel Line Nut Wrench T83T- 


9396-А or equivalent. . ! 


NOTE: Fuel lines must be removed following this 


sequence; 5-6-4-8-3-1-7-2. Install caps on each 


end of each fuel line and pump fitting .as it is 


- ADAPTER HOUSING WITH 
` MOUNTING STUDS ` 
(STUDS: NOT-SHOWN) 


FIG. 72 Injection Pump Removal 


7.3L V-8 Diesel Engine 


22-08-45 . 


removed. and identify each fuel line accordingly 
(Fig. 78). |. а *". 5. | 


Installation 


1. 


Install fuel lines on injection pump, using Fuel Line 


- Nut Wrench T83T-9396-A or equivalent, one at a 


time, and tighten to specification (Fig. 73). 


NOTE: Fuel lines must be installed in the 
Sequence: 2-7-1-3-8-4-6-5 (Fig. 73).. Ж 


Clean old sealant from injection pump elbow, using 
clean solvent, and dry thoroughly: $6 


Apply a light coating of Pipe Sealant With Teflon(& 
D8AZ-19554-A or equivalerit, on elbow threads. 


FUEL INJECTION 
PUMP WITH FUEL 
INFECTION LINES 


A11907-2A | 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


22-08-46 | 


4. 


2 SENSOR à 


` Install elbow іп injection pump adapter and tighten 


by loosening connector one-half to one turn and 
cranking engine until ШУЛ free fuel flows from 
connection. - 


CAUTION: Keep eyes and hands away from 
nozzle spray. Fuel spraying from. the nozzle 
under high pressure can penetrate the skin and 
cause infection. Тас Са attention should be 


SENSOR TO BE INSTALLED 
` ON CYLINDER NO. 1 NOZZLE 4 
INJECTION 
LINE_NUT 


"d 


> 
8 
> 


` 


O 
CYLINDER 7 py st 
LINE , X 

PRESSURE 


SENSOR" | ў а 
| nons A 


h 
i 


ЕЕ 
E 


COVER 


` LEAK- OFF 
TEE 


m 


f 
4 
4 


At 
— ww > 
^7 


` CYLINDER 3 0) 


ie 


. CYLINDER 1 WD) 


t 
~ 
us ” 
А t. 
m > 


FUEL RETURN` ` 
ELBOW AT PUMP 


NOTE: FUEL LEAK-OFF HOSES ü 
IN BLACK.` 


 O-RINGS (2) 


(С 
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22-08-46 


provided immediately in the. event of .skin 
. to a minimum of 8 N-m (6 ft-lb). Tighten further, if penetration. | | 
- necessary, to align elbow with injection pump fuel | | 
inlet line; but do not exceed 360 degrees of Injection Nozzles: жа 
rotation.or 13 N-m (10 ft-lb). Hg Я | 
| Removal. | — 
5. . Remove caps from fuel lines and connect lines to 
nozzles. Tighten. to 30 М-т (22 ft-lb), using Fuel NOTE: Before' removing nozzle assemblies, cien 
Line Nut. Wrench T83T-9396-A or equivalent. eum of each x assembly ДЫ; E 
^ surrounding area with solvent to prevent entry о 
6. Sdn and “ы n me Жер Jn (22 feb), dirt into engine when nozzle assemblies are 
INECO: PUMP -ANA Wgatene: m.( ) - removed: Also, clean fuel inlet and fuel leak-off 
7. -Install fuel line retaining clamps and tighten to . piping connections. Blow dry with compressed air. 
specification (Fig. E А NOTE: Оп F- Series, remove and cap line ‘sensor 
8. Install accelerator cable bracket onto. intake - on number 1 “cylinder to permit removal of fuel. 
.. manifold and tighten to 51 М-т (38 ft-lb). ` leak-off tees..On E-Series, remove and cap line’ 
9. Connect accelerator and speed. control cable, if so m i Təakroff teo. (Fi dert to permit removal of. 
equipped, to injection pump throttle lever. ni 9 
10. Remove intake manifold cover, and install air. — t: Disconnect nozzle fuel inlet (high pressure) and 
cleaner and tighten to 51 N: m (38 ft- Ib). . fuel leak-off tees: from each. nozzle assembly and 
- position out of the: way. Cover open ends of fuel 
11. On E: 250--Е-350, install engine cover.. - inlet lines and nozzles to prevent entry of dirt | 
12. Connect ground cables to both batteries. with Fuel System Protective, “aP Set T83T- 
E MA NEM. a 9395-A or equivalent. 
13. Run engine and check for fuel leaks. - | | 
E) . Remove fuel leak:off ines. as an e as 
14. If necessary, purge high- pressure fuel. lines of air follows. Refer to Fig. 74. 


A. Remove pump to fuel retúrn tube is 7 = 
return elbow cap elbow at pump.. Disconnect 
“hose (from gak ОН tee to а Lo at leak- о 

tee. ` 


| B. ‘Loosen two fuel return tube retaining clamps, 


one at intake manifold and one В at engine lifting 


SENSOR. TO BE INSTALLED ` 
ОМ CYLINDER NO. 4 NOZZLE – 
E-SERIES ONLY 


INJECTION 
LINE NUT 
SENSOR ^ Ж 


COVER 7 LINE 


PRESSURE 
SENSOR 


| 


LEAK-OFF 
TEE 


LOSI E 
Жу pP ССС 


Lid 


TO FUEL 
FILTER 


- СИР. ANOD. HOSE `` 
(PUMP TO FUEL  . 
“RETURN TUBE) ` 


FIG. 74 Fuel Line Routing and Installation (E-Series shown) 
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LEAVE PLASTIC CAPS ON NOZZLES 


BETWEEN ALL SERVICE OPERATIONS ; 
` A7371-1A 


ға. 75 Nozzle Holding Fixture. 


eye. Remove fuel return . hose clamp at COR КЕ 


valve. bracket. 


С. With clamps removed, remove return lines and 
tees as an assembly by lifting tees off nozzles. 


^ Remove injection nozzles by. turning 
nozzle assembly with : 


counterclockwise. Pull. 
copper washer from engine. Be careful not to 
strike nozzle tip against any hard surface 
during removal. Cover nozzle assembly fuel 
inlet opening and nozzle tip with plastic cap to 


prevent entry of dirt, Fuel System Protective 
Сар Set T83T-9395-A or equivalent. 


NOTE: Remove copper injector nozzle gasket from: 


nozzle bore with O-Ring T71P-19703-C or 


. equivalent, if not attached to nozzle tip. 


Place nozzle assemblies in a fabricated holder as 


they are removed. from the heads, (Fig.. 75). The 


holder should be marked with numbers 
corresponding .to the cylinder numbering of the 
engine. Use -of this holder permits nozzle 
installation into original location in e. се 


.. heads. . 


Installation ` 


du 


Thoroughly clean ozi bore in er head 
before reinserting nozzle assembly with Nozzle 


Seat Cleaner T83T-9527-A ‘or. equivalent. Pay 


particular attention to seating surface, in order that 
no. small particles of metal or carbon will cause 
assembly to Бе” cocked or permit blow-by of 


combustion gases. Blow out. particles Hi 2 


compressed air. 


. ; Remove protective cap and install a new sneer 
gasket nozzle: assembly, with a small dab of. 


Polyethylene Grease DOAZ-19584-A or equivalent. 
NOTE: Anti-Seize Compound or equivalent should 


be used on nozzle threads to aid installation and ` 


future removal. 


“Install nozzle assembly into cylinder head nozzle | 


bore. 


CAUTION: Be careful that nozzle tip does not. 
strike against recess wall. 


NOn nozzle assembly, to 47 Nem (35. ft-Ib). 


7.31. У-8 Diesel Engine 


10. 
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NOZZLE SEAT | 
CLEANER. 
"^ T83T-9527-A ` i. 


% 
ы . 


T 


P d 
Ng 
56 


МЕ 4 . 
| 4 
š ЛИ / LR Qu 
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. FIG. 76 Cleaning Nozzle Seats. 
E 


Remove protective caps mom nozzle assemblies. 
and fuel lines. n 


Install leak- off tees and lines. as an assembly by: 
lowering onto nozzles. Connect clip and hose to `- 


fuel return elbow at. PUTE Install line to retaining = 


clamps (Fig. 74). - 
NOTE: Install two new i5 -ring seals for each. fuel: 


return tee. 


Connect high pressure fuel masts) and tighten. to 
specification using Fuel Line D Wrench T83T-. 
9396-A or ш ° | 


Start engine. 


If necessary, purge high: pressure fuel Tm of air - 
by loosening connector one-half to one turn and 
cranking engine until bubble- free че) flows from 

connection. | 


CAUTION: Keep eyes and ‘hands away from 
nozzle spray. Fuel spraying from the nozzle 
under high pressure can penetrate the skin and 
cause infection. Medical attention should be 


provided ay; in the. event of skin m 


penetration. 


Check for. fuel 
connections. s 


leakage at high-pressure 


Intake Manifold, Valley Pan and Tappets 


Removal ` 


1. 


2. 


Disconnect ground cables from both batteries. 


On E- 250—E-350; remove: ‘engine cover. 


Remove air cleaner and install intake . manifold ` 


^ cover, using Intake Manifold Cover T83T- 9424- А 


or equivalent. . 


On E-250—E- 350, disconnect fuel IE line iei 
the fuel filter. 


‚ ` Оп E-250—E-350, disconnect fuel return line from: 
fuel filter. . | | s 
| | | . DAVE GRAHAM INC. 2012 
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remove. fuel 


GuibERETANER ^ .] 
'"TAPPET 


TAPPET GUIDE ^ 


: A7374-1A 
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NOTE: Tappets should be kept in order so they : 


6. On E-250—E-350, filler bracket f 
attaching bolts and remove fuel filter and bracket can be installed. in. their original position. Inspect `° 
as an assembly. and test each tappet separately to prevent: 
intermixing the internal parts. 
7. Remove injection pump, as outlined. Y. EA 
8. Оп F-250—F-350, remove fuel return hoses from ` eene e" = Е | 
No. 7 and No. 8 (rear) nozzles and remove return 1. Lubricate tappets and bores with recommended 
hose to fuel tank. | quality engine oil and install tappets in their origina 
| T" | positions. | 
9. Remove glow plug harness and controller. ` | | 
Remove engine wiring harness from. engine. 2. Install tappet guides. | | 
NOTE: Remove engine harness ground cable from. К ас guide retainer ang tighten i 
back of left cylinder. head. 008 | 
| | 4. Position push rods, copper т ónds toward · 
10. Remove bolts attaching intake manifold to cylinder : rocker arms, into their respective tappets making 
heads and remove manifold (Fig. 77). |. sure they are seated fully in push rod seats. - 
11. Remove CDR tube and grommet from valley pan. 5. Install rocker arms and valve covers with new 
12. Remove bolts attaching valley pan strap to front of  gaskets, as outlined. 
engine block, and remove strap. 6. Clean cylinder block gasket surfaces of any old 
ç . + Silicone Rubber Sealant or oil. Apply.a 3.48mm (1/. 
13. Remove valley pan drain plug and remove valley 8 inch) bead of Silicone Rubber Sealant D6AZ- 
pan. | 19562-A or equivalent, to each end of the cylinder 
14. If tappets are being serviced, remove valve covers, block (Fig. 79). 
rocker arms and push: rods, as outlined. ` i NOTE: When applying Silicone Rubber Sealant 
T always use the bead size specified and join the 
15. Remove tappet guide retainer (Fig. тв). _ components within 15 minutes of application. After 
~ - : ‚15 minutes the sealant begins to "set-up'', апа, 
222 sealing effectiveness may be reduced. а 
d 7. Install new valley pan. 
ИРАН ы S Um 28. Install valley: ban drain plug. z 
| 9. Install CDR tube and new grommet into valley pan. 
10. Install new О- -ring and ‘new back- -up ring on ooo 
valve. 
11. Install valley pan strap onto front of valley pan nang | 
tighten to specification in Standard Torque Chart. 
12. Install intake manifold and tighten to specifications 
STEP 1. TIGHTEN BOLTS ТО 33 N-m (24 FT-LB) IN NUMBERED . using the two- -step method shown. in- Fig. f. 
| STEP 2. VIGHTEN BOLTS TD G3 Nd (24 FT-LB) IN LINE 13. Install engine wiring harness on engine. 
ieu ree nee es US ТЕ NOTE: Connect engine wiring harness ground wire  . 
| | to rear of left cylinder head ane ilu to 
FIG. 77 Intake Manifold Attaching Bolts Tightening specification. . 
зеччепсе_ 14.. Install glow plug controller and ME | 
15. Оп Е-250--Е-350, install fuel filter and bracket as 
an assembly and tighten bolts 9 33-52 М“ т (24- 39 
ft-lb). . 
16 


On E-250—E-350, install fuel filter return line and | 


tighten clamp: to specifications. 


- APPLY 3:18mm 
- (1/8 INCH) BEAD 


А7375-1А 


FIG. FIG. 79 Applying RTV Sealant г CE 
"m | | | DAVE GRAHAM INC. 2012 
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е - . J $ E 


17. 
18. 
19. 
20. 
21. 
22. 


23. 
24. 


On Е-250—Е-350, install fuel filter inlet fuel' line 
and: tighten to: specifications. i 


Install injection pump, as outlined. 


' Connect fuel tank return hose and No. 7 and No. 8 
. nozzle fuel return hoses (Fig. 75). 


Remove intake manifold cover and install air 
cleaner. Tighten to specification. 


Install engine cover, E-250—E-350. . 


Connect ground cables to both batteries. 


Run engine. Check for ой. апа fuel leaks. 
Af necessary, purge nozzle high- pressure fuel lines 


of air by loosening connector one-half to one turn 


and cranking engine until bubble- free fuel flows 


from the connection. 


CAUTION: Keep eyes and hands away from 
nozzle spray. Fuel spraying from the nozzle 


. under high pressure can penetrate the skin and 


'. " cause infection. Medical attention should: be 


provided тшеу: in. ће event of skin 


| penetration. . 


Exhaust Manifolds Mu" 
F-250—F- 350—F-Super Duty - 


Removal 


1. 


..Disconnect аре cibles from both batteries. 


2. Raise ‘vehicle. 
3. Disconnect muffler inlet pipe from. Exhaust 
.. manifolds. | Р 

4. f right exhaust manifold is to be removed, lower 

‚ . . Vehicle at this time. If left exhaust manifold is to be 
removed, leave hoist up. ` | 

5. Remove exhaust manifold: attaching bolts and 
manifold. | 

Installation 15.5 

1. Clean mounting surfaces. 

2. Apply anti-seize compound on exhaust manifold 


bolt threads and install Jen mánifold with new 
gasket. 


LINE SEQUENCE 
_ START HERE `: 
-J (STEP NO. 2) 


STEP1. TIGHTEN BOLTS TO 47 N-m (35 FT-LB),IN 
I NUMBERED SEQUENCE SHOWN ABOVE. 


- STEP2. TIGHTEN BOLTS TO 47: N-m (35 FT- LB), IN 
` LINE SEQUENCE SHOWN ABOVE. 


A7912-1B 


FIG. 80 Exhaust Manifold Tightening Sequence . 


6. 
7. 


3. Tighten bolts to soecificatións: using the two- -step 
. method shown in Fig. 80 and raise vehicle. 
4." |f right exhaust manifold is being installed, raise 
J vehicle at this time, and epee installation Steps 2 
апа 3. . 
5. Connect muffler inlet pipe to manifolds and tighten 
- to specification. 
- Lower vehicle. | s à | 
Connect battery ground cables to both. batteries: 
8. Run engine and check for exhaust leaks. 
E-250—E- 350 
Removal 
1. Open hood. Remove engine cover. 
2. Disconnect battery ground cables. from both - 
batteries. 
3. For RH manifold only, remove Radiator fan shroud 
. .halves. Refer to Section 27-04, Radiators. . 
4. For RH manifold only, remove engine oil dipstick 
.. tube fasteners. Remove dipstick. апа tube. . 
5. For RH manifold only, remove transmission filler 
tube fasteners. Remove filler tube and арек. 
6. | 


. Raise vehicle. 


RUBBER SLEEVE 
PROVIDES `: 


POSITIVE SEAL | 


Š 
\ 


ORIGINAL EQUIPMENT 
| THERMOSTAT : 
"ACCEPTABLE DESIGN" - 


"VF. 


- 


<< 


Š 
% 


` 
қ 
` 
` 
\ 
` 
\ 
қ 


S 
` 


FLATWASHER 
IMPEDES COOLANT 
AND BYPASS. 
FLOW 


“UNACCEPTABLE DESIGN” ` 


` A11910-1A --. ` 


FIG. 81 Thermostat Design a aa vs. 


Unacceptable) 
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7. For RH manifold only, remove ‘nuts attaching RH 


engine mount insulator to frame: 


8. For'RH manifold only, slightly raise RH side of the 
. ) engine until fuel filter header touches vehicle sheet 
metal. . Install suitable wood block between 
insulator and frame. Lower engine on block. 


9. Remove muffler inlet pipe from: exhaust: manifolds. 
10. Lower vehicle. | 7 
11. Remove: bolts and manifold... `` 

Installation ` | 


1. Apply anti-seize compound to manifold retaining 
.. bolts. Install manifold with new gasket. 


2. Tighten bolts to specifications using {е two- o-step | 


method shown in Fig: 80. 
3. Raise vehicle. 


4. For RH manifold only, raise engine, remove wood 
` block and.lower engine onto No. 1 crossmember. 


5. For RH manifold only, install insulator attaching 
- washers and nuts. Tighten to specification. 


6. Install muffler inlet pipe to ‘exhaust manifolds and | 


: tighten to. specification. 
7. Lower vehicle. " ` | 


8. For RH manifold, install transmission filler tube-and 
. tighten to specification. 
dipstick. 


. 9.. Install engine oil dipstick tube and tighten fasteners 
_to specification. Install engine oil dipstick. 


10. For RH manifold, install radiator fan shroud halves. 
: ' Refer to Section 27-04, Radiators. 


11. Connect ground cables to both batteries. 
12. Run engine and check:.for exhaust leaks. 
13. Install engine. cover and close hood. 


Thermostat 


A poppet-type thermostat is used with the. engine. 
When. the thermostat is closed, coolant flows to the 
water pump through a bypass passage at the front of 
the engine. When the thermostat is open, coolant flows 
through the coolant outlet elbow (thermostat housing) 
to the radiator. 


CAUTION: Replacement thermostats other than the 
specified Motorcraft; or International Harvester 
thermostats may result in engine overheat damage. 
The specified. thermostat does not contain an 
internal bypass, since the by-pass is located in the 
cylinder block. Therefore, whenever the thermostat 
is replaced, it is mandatory that only Motorcraft 


. E5TZ-8575-C or International Harvester 1807945-C1 


thermostat be installed. 


The thermostat is a high temperature thermostat for 


use with a mixture of water and permanent- type anti- 
freeze. | 


CAUTION: Do not m to repair the thermostat. 
It should be replaced if it is not operating properly. 


Check the thermostat before installing it, following 


the procedure. described in this Section. 
Removal | А | 
1. - Become ground cables om both Байенав. 


Install transmission oil 


2. ` `Drain coolant from radiator. until coolant level is 
. below thermostat. Refer to Section 27-02 Cooling 
' System Service. 


3. Loosen and remove alternator and vacuum pump | 
. drive belts. ` | 


| 4. Remove alternator. Position alternator out of the 


мау. 


5. Remove vacuum pump and bracket Position pump 


. out of the way. 


6. Remove all but the lowest alternator/vacuum 


pump mounting. casting bolt. Loosen the lowest | 
bolt and pivot the s erato vacuum pump casting 
outboard. 


7. -Remove the water outlet housing attaching bolts. 
Bend the radiator upper hose upward and remove 
the thermostat and gasket. | 


Installation ~- 


1.. Clean the water - бше! housing gasket surfaces. 
- “Coat a new outlet housing gasket with Perfect Seal ` 
Sealing Compound B5A-19554-A or . equivalent. - 
Position the water outlet housing пазе! оп ше 
manifold opening. 


2. Install thermostat in crankcase opening with the 
- copper pellet or element- toward: engine and the 
. thermostat flange positioned in the recess. If 
thermostat is improperly installed, it will cause: а 

. restricted flow of coolant. | 


3. Position the water outlet housing. against the 
22 Crankcase. Install and tighten the апас bolts to 
v ` specification. | 


4. Reposition the alternator/vacuum pump casting. 


. Install attaching bolts. 


5.  Iristall vacuum pump with bracket and tighten to- 
specification. I 


6. Install alternator and drive belt. 


27. Install vacuum pump drive belt. 
8. Adjust alternator and vacuum pump drive belts to 


. Specification. Refer to Section 27-06, Accessory 
. Drive Belt Service.. 


9. x Fill and bleed the cooling TES Refer to. Section 
27-02, Cooling System Service. - | 


10. Connect ground cables to both batteries. 


11. Operate the engine. until normal operating 


- temperature is reached, then check the coolant . 
level. Inspect cooling System for leaks. т 


_ WARNING: DO NOT STAND IN LINE OR NEAR 
. RADIATOR FAN WHEN RES VING ENGINE. 


Cylinder Heads . 


RH Side Described, ‘LH Side Similar 


Removal | 

E Disconnect rounds Cables from both batteries. 
40587 Drain ‘cooling system. Жы 
3. Remove radiator fan пона. Refer ‘to Section 


‚27-04, Radiators. . 


4. Remove radiator. ТЕ ai clutch assembly using u 
Fan Clutch Pulley Holder -T83T-6312-A and Fan 
Clutch Nut Wrench T83T- 6312-B or equivalents. 


` CAUTION: LH thread. ` Hemeve by turning: nut | 
Ў clockwise: қ 55 
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5. 


Disconnect. alternator wiring from. alternator. 
Disconnect wiring harness electric connector from 
top of fuel filter/fuel heater/water separator. 


' Remove alternator adjusting bolt and pivot bolt. 


Remove alternator.’ _ M LN 
Remove vacuum pump adjusting bolt and pivot 


bolt. Remove. vacuum pump. 


Remove fuel filter inlet, outlet and return lines. Cap 
lines and fittings with Fuel System Protection Cap 


Set T83T-9395-A or equivalent, (F-250—F-350, 
RH side only. 0 Ra ы. өч | 
Remove alternator and vacuum pump mounting 
bracket. On F-250—F-350, remove, fuel filter 


bracket with filter attached (RH side only). 


Remove heater hose from cylinder head. 
Remove injection pump, as outlined. 


Remove ‘intake manifold and valley cover, as 
outlined. - | 


Raise vehicle. 


Disconnect muffler 


inlet pipe from exhaust 
manifolds. АЕ 7% | ! 


. Remove bolt attaching transmission oil dipstick 
` tube to cylinder head (RH side only). | 


Lower vehicle. 


. Remove engine oil .dipstick tube-fasteners (RH 
side only): | > | 


Remove right hand exhaust manifold, as outlined. 


Remove engine oil dipstick, dipstick tube and O- 
ring (RH side only). | | PRU. 


. Remove valve cover, rocker arms and push rods, 
“ав outlined. —  . | к Fe 


Remove nozzles and glow plugs, as outlined. 


. Remove bolts attaching cylinder head to engine 


block. ` 


. Attach Engine Lifting Brackets -T70P-6000 or 


- equivalent, to each end of cylinder head. 


26. 


27. 


28. 


29. 


For F-250—F-350, install lifting sling to lifting eyes 


and carefully lift cylinder head out of engine 


compartment. | | 


.. For E-250—E-350, install suitable bar through rings 
on lifting eyes. With an assistant, carefully lift 


cylinder head and remove (Fig. 82). ` 

Remove head: gasket carefully to prevent damage 
to cylinder head locating dowel sleeves. 
CAUTION: Prechambers may fall out of cylinder 


head upon removal. | | 


Remove prechambers using а 6.35mm x 203mm 
(1/4 inch x 8 inch) brass drift and suitable hammer 
(Fig. 83). | | 


Place cylinder head in suitable holding Fixture. 


. NOTE: Be careful not to damage the cylinder head 


gasket surface. 
Install Valve Spring Compressor T83T-6513-A or 


equivalent, compress valve spring, and remove 


valve keeper, (Fig. 61). 


NOTE: It may be necessary to strike valve stem 
end with a light, soft hammer to loosen valve 
keepers... | | | 


BRASS DRIFT 
6.35mm (1/4 INCH) ` ` 


X 
203mm (8 INCH) 


` A7376-1A 


FIG. 83 Prechamber Removal 


30. Release spring compressor and remove spring 


31. 


‘retainer, valve spring and damper assembly, (Fig. 


62). | 


NOTE: Keep valves and their related parts 
together so they may be installed in their original 
positions. | 


Remove valve seal, valve rotators and valves. 


NOTE: Remove any burrs from valve stem before 
removing valves to prevent damage to the valve 
bore. - | | 


Installation 


1. 


2. 


Clean and inspect cylinder head and valves, as 
outlined. 


Clean and inspect cylinder head gasket surface for 
cracks and flatness, as outlined. . i 
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10. 


11. 


12. 
13. 


using locating dowels. 


NOTE: To avoid erroneous readings, remove pre- 


combustion chamber inserts prior to inspection of 
cylinder head gasket surface. 


Install valves, springs, retainers and stem seals, as 
outlined. 


Clean and inspect prechambers and ports for 
cracks. 
Assembly in this Section. 

Apply a light coating of Steering Linkage Lube 


D4AZ-19590-A or equivalent, to mounting edge of. 


prechamber and install prechamber into head. 
Lightly tap with. piasuer пре hammer, if 


. necessary. 


Clean and inspect engine block head gasket 
surface for cracks and flatness: . 


Position new cylinder head gasket oni engine block 
Install gasket with silver 
stamped ''This Side Ор" facing installer. 


On F-Series, attach lifting sling and brackets to 
cylinder head. On E-Series, position bar through 
rings on lifting eyes. Carefully lower d head 
onto engine block. 


CAUTION: Use care when installing cylinder | 


head to prevent pre-chambers from falling into 
cylinder bores. Do not slide cylinder head 
across gasket. Sliding head may damage seals 
and result in coolant or oil leakage. 


Lightly lubricate cylinder head bolt threads and 
mating surfaces of bolt heads and washers with 
engine oil. ` 


CAUTION: Do not use anti-seize compounds, 


grease or any other lubricant except engine oil. 


Other lubricants have an adverse effect on 
torque value. 


Install cylinder head retaining bolts and washers. 
Tighten to specifications as shown in Fig. 84. 


Install push rods, copper colored ends toward 


rocker arms, making sure push rods are fully 


seated into tappets. 
Install rocker arms and valve covers, as outlined. 
Install valley pan and intake manifold, as outlined. 


INTAKE SIDE 


EXHAUST SIDE 


. TIGHTEN BOLTS TO 88 N-m (65 FT-LB) IN 
NUMBERED SEQUENCE SHOWN ABOVE. 

. TIGHTEN BOLTS ТО 115 М-ға (85 FT-LB) IN 
NUMBERED SEQUENCE SHOWN ABOVE. 
. TIGHTEN BOLTS TO 136 N-m (100 FT-LB) IN 
LINE SEQUENCE SHOWN ABOVE. 
. REPEAT STEP NO. 3. 


'A7913-1C 


FIG. 84 Cylinder Head Bolt Tightening Sequence 


Install or replace prechambers as. 
necessary. Refer to m fier Head 


7.3L V-8 Diesel Engine 


14. 
15. 


16. 


17. 


34. 


harness top of fuel filter/fuel- 


22-08-52 


Install injection pump, as 'outlined.: 


Connect heater hose tó cylinder. head and tighten 


‚ clamp to specification. 


Install fuel filter/fuel heater/water separator with 


‚ bracket (F-250—F-350, RH side only), and/or 
-alternator and vacuum pump bracket and tighten to 


specification. 


Remove protective caps and install fuel filter inlet, 


outlet and return lines. Tighten to specifications. 


Loosely install engine oil dipstick tube and O-ring 
into cylinder block (RH side only). 


Ro Raise vehicle. 


Install, RH hand exhaust manifold; as ouilined. | 
Install fasteners holding engine oil dipstick tube in 
position. 


. Install bolt attaching transmission ой dipstick to 


cylinder block and тошеп to specication d side 
only). 


Connect muffler inlet pipe to exhaust manifolds 


. and tighten to . specification. 


Lower vehicle. 

Install vacuum pump. 

Install alternaior and drive belt. 
Install vacuum pump and drive belt. 


Adjust alternator and vacuum pump drive bélts to 
specifications. Refer to Section 27- 06, ies dad 


. Drive Belt Service. 


Connect alternator wiring- harness. Солад wiring 
heater/water 
expansion. 


Remove intake manifold cover and. install air 
cleaner. Tighten to specification. 


Connect ground cables to both batteries. | 
Refill and bleed cooling system. Refer to Section 


‚ 27-02, Cooling System Service. 


Run engine and check for. fuel, coolant апа. 


exhaust leaks. 


If necessary, purge high-pressure fuel lines of air 
by loosening connector one half to one turn апа 
cranking engine until bubble-free fuel flows from 
connection. | 


CAUTION: Keep eyes and hands ‘away. from 
nozzle spray. Fuel spraying from the nozzle 
under high pressure can penetrate the skin and 
cause infection. Medical attention should be 
provided immediately in the event oY skin 
penetration. 


Install radiator fan and clutch РЕБЕР И using Fan 


Clutch Pulley Holder T83T-6312-A and Fan Clutch 


Nut Wrench T83T-6312-B or equivalents. 


. CAUTION: LH thread. Tighten by turning nut 
. counterclockwise. 


35. 


Install radiator fan shroud. Refer to. Section. 27- 04, 
Radiators. 


Engine Oil Filter 
Removal 


1. 
2. 


Raise. vehicle. | | 
Remove oil filter, using a suitable oil filter Wrench 
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FRONT FINISH 
CRANKCASE 


OIL COOLER 


ASSEMBLY 
. 5/16-18 x 1-3/4” 


| ° НЕХ HEAD BOLT 
FRONT 
HEADER - WITH HARDENED 
_ WASHER 


REAR FILTER — | 
COOLER HEADER 


5/16-18 x 4-3/4” 
HEX HEAD BOLT 


WITH HARDENED / 5/16-18 x 1-3/4" 


HEX HEAD BOLT 
WITH HARDENED 
WASHER 


3/8-16 x 2” 12 POINT WASHER 
SCREW WITH 3/8” 
` HARDENED WASHERS LUBE OIL 
(3 PLACES) FILTER 


E-SERIES 


A11912-1A 
FIG. 85 oit свое. Assembly (E-Series sewn 


Installation ИТИИ У 4. Remove fan and clutch assembly using Fan Clutch 
Pulley Holder T83T-6312-A and Fan Clutch Nut 


Wrench T83T-6312-B, or equivalents. 
CAUTION: LH thread. Remove by turning nut 


1. Clean gasket nnd surface on. ой filter flange. 
22. Lightly coat sealing gasket with clean engine oil. 


3. Install oil filter until seal contacts filter flange and ` clockwise. 
E tighten 1. 1/4: to 2 additional turns. Raise vehicle. 
4. Lower vehicle. Drain engine oil and remove oil filter. Do not install 
5. Check engine oil level, and add as required. drain plug: . | 
6. Вип еп пе h | Remove nut attaching LH engine mount insulator 
Š Beate po Ier oh igaks to frame (F-250—F-350 only). 
Engine Oil Cooler x07 a 8. Slightly raise LH side of the engine and install а 


25mm (one inch) wood block between insulator 
and frame. Lower engine on block a 250--Ғ- 350 
only). ` 


. NOTE: If, necessary refer to. Oil Cooler Leakage Test 
and perform ` as outlined. 


Removal . 2 = x a A |. . 9. Remove bolts attaching oil cooler to engine > block 


1. Disconnect ground cables from both batteries. and remove engine oil cooler. 


Installation 


3. Remove radiator fan shroud. Refer to Section 1: 
. 27- Un Radiators. | 


FRONT FINISH — OIL COOLER ` 
Es МЕУ; асан 
FRONT ` 
HEADER 
Ncc 


2. Drain cooling system. 


Assemble cooler and headers. Install engine oil 
cooler assembly with new SES and tighten to 
specification. | 


OIL COOLER 
ASSEMBLY 


FRONT FINISH ` 


. HEX HEAD BOLT CRANKCASE 


WITH HARDENED 
WASHER 


5/16-18 x 1-7/8" 
HEX HEAD BOLT 
WITH HARDENED 
WASHER ` 


REAR FILTER — 
COOLER HEADER REAR FILTER 
| COOLER `HEADER 
5/16-18 x 4-3/4" 
HEX HEAD BOLT 
WITH HARDENED 


5/16-18 x 5” 
HEX HEAD BOLT 
WITH HARDENED 
WASHER 


3/8-16 x 1-3/4" ` LUBE OIL 
HEX HEAD BOLTS . FILTER 
WITH HARDENED : : 

WASHERS 


5/16-18 x 1-3/4" 

HEX HEAD BOLT 

WITH HARDENED 
WASHER 


5/16-18 x 3-3/4" 

HEX HEAD BOLT 

WITH HARDENED 
WASHER 


3/8-16 x 2" 12 POINT _ WASHER 
SCREW WITH 3/8" 
HARDENED WASHERS LUBE OIL 
(3 PLACES) FILTER 


E-SERIES 


A11912-1A A11913-1A 


F-SERIES 


FIG. 86 Oil Cooler Installation E-Series FIG. 87 Oil Cooler Installation F- Series 
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10. 


11. 


12. 


NOTE: Four O-rings аге used on all ой coolers 
(F-Series and E-Series). 


CAUTION: The inner O-ring must be installed 
on the header (not-on the bundle) to avoid 
cutting the inner O-ring during assembly (Fig. 
16). 


Raise engine, remove wood block and lower 


engine onto No. 1 crossmember (F- -250—F- -350 


only). 


Install insulator attaching washer and nut. Tighten ; 


to specification (F-250—F-350 only). 


Lubricate oil filter gasket and install new oil filter - 


until seal contacts filter flange. Tighten filter 1 1/4 
to 2 additional turns. Install drain plug and tighten 
to specification. 


Prime the entire engine TEM system to fill the 


oil cooler, oil filter and cylinder block galleries with 
the specified type and grade of oil. 


NOTE: Priming the lubricating system will minimize 


the possibility of scuffing or heat build-up during 


initial engine operation which .could lead to 
immediate or low mileage failure. 


Lower vehicle. 


Check the engine oil level and fill as necessary 
with the specified type and grade of oil. ` 


Fill and bleed the cooling system. Refer to Section 
27-02, Cooling System Service. ` 


Install fan and clutch assembly using Fan Clutch . 
Pulley Holder T83T-6312-A and Fan Clutch Nut. 


Wrench T83T-6312-B or equivalents. 


CAUTION:.LH thread: Turn nut 


counterclockwise to ое 
Tighten nut to specifications. . 


Install radiator fan shroud. Refer to Section 27-04, 
Radiators. 


Connect ground cables at both batteries. 
Run engine and check for oil and coolant leaks. 


Oil Pan, Oil Pump and "s Pick-Up Tube 
Removal | 


1. 
2. 
3. 


N: 


Disconnect ground abies from both batteries. 
Remove engine oil level dipstick. 


Remove transmission oil level dipstick, 
equipped. 


Remove air cleaner and install intake opening - 
cover using Intake Manifold ӘЗІЗ Т8ЗТ- 9424-А or. 


equivalent. 


Remove fan and clutch assembly using Fan Clutch | 
Pulley Holder T83T-6312-A and Fan Clutch Nut 


Wrench T83T-6312-B or equivalents. 
CAUTION: LH thread. Remove by turning nut 


counterclockwise. 


Drain cooling system. 
Disconnect lower radiator hose. 
Disconnect power steering return hose from pump. 


. Plug hose and pump to prevent contamination ої · 
ће system. 


Disconnect alternator wiring адада апа fuel line 
heater connector from alternator. | 


if so 


10. 


11. 
12. 
13. 
14. 
15. 
16. 
17. 


18. 


19. 
` 20. 


21. 
x side) between engine insulators and crossmember. 


Lower engine onto blocks рр Ange 
Raise vehicle. 


22. 
23. 
E 
25. 


26. 
2f. 


28. 


FIG. 88 Oil Pan Removal 


| insulators to No. 1 crossmember. 


= crossmember. 


Raise vehicle. 


Disconnect and plug transmission oil cooler lines 
from radiator,. if so equipped. 


‘Disconnect and plug fuel pump inlet fuel line. 


Drain crankcase and remove oil filter. 


Remove bolt attaching transmission oil filler tube i 
engine block and remove tube. 


Disconnect muffler inlet pipe from exhaust. 
manifolds. | 


Disconnect muffler inlet pipe at muffler flange and 
remove inlet pipe. 


Hemove upper inlet pipe mounting stud from i right 
exhaust manifold. . | 


Remove nuts and washers attaching" engine 


=. ` 
` 


Lower vehicle. 


E-250—E-350: Install ‘Rotunda Engine ‘Lifting - 
Brackets 014-00312 ог. equivalent; to front of 
engine. Connect Engine Lifting Brackets T70P- 
6000 or equivalent, to lifting sling and raise engine 


until transmission housing contacts body. 


F-250—F-350: Install lifting sling to lifting eyes on 
intake manifold and raise enone until transmission 
housing contacts body. 


Install wood blocks (2 3/4 ick LH side, 2. inch RH 


Remove flywheel inspection plate. | 
Position fuel pump inlet line at rear of No. 1 


lines, if so equipped, and position out of МС 
Remove oil pan attaching bolts. 


Remove oil pump and pick-up tube fom engin 
and lay in oil pan (F- 250—F- 350 Oma | 


Remove oil pan. 
NOTE: Oil pan is gasketless. Pan is sealed to 


crankcase with ‘silicone gasket material. То 


remove, insert two.screwdrivers through crankcase ` 
dowel holes on LH side of crankcase and pry oil. 
pan off (Fig. 88). | 


NOTE: Crankshaft may have to be turned to 
reposition counterweights to aid in removal of oil 
pan. | | 


A10213-1A 


Remove transmission oil cooler ` 
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29. Нетоуе ой. pump ‘pickup tube from oil pump, if 


required. . 


NOTE: E- 250—E- 350, oil pomp can be removed at 
this time, if necessary. 


Installation 
24.: Remove old gasket material. Clean mating 
. , surfaces of oil pan, engine block and front and rear 
covers with a suitable solvent and dry thoroughly. 
2. Clean mating surfaces of oil pickup tube. Inspect 
for cracks, and assemble to oil pump with new 
gasket, if removed. Tighten nuts to specification. 
. NOTE: Prime oil pump with recommended engine 
. oil. Rotate pump drive gear to. distribute -oil within 
. . pump body. z 
3.  E-250—E-350, install oil pump and tighten t bolts to 
-. Specification, if removed. | 
4. Place oil pump and pick-up tube in oil pan. 
5. Place oil pan in position on No. 1 crossmember. 
6. Install Gil pump and pick-up tube and tighten to 
specifications (F-250—F-350 only). a 
7. “Арріу-а 3.16mm (1/8 inch) bead of Silicone 


Rubber Sealant D6AZ-19562-A or equivalent, on 
side rails of engine block oil pan mating surface, 


P and.a 6.35mm (1/4 inch) bead of Silicone Rubber 
- Sealant .D6AZ-19562-A or equivalent, on ends of 


engine oil pan mating surface on front and rear 


. covers, and in mating corners. 


NOTE: When applying Silicone Rubber Sealant 


. always use the bead size specified and join the 


components within 15 minutes of application. After 


15 minutes, sealant begins to "set-up" and sealing 
u effectiveness may be réduced. | 


FRONT OF 
ENGINE 


‚ OIL PICK-UP TUBE MOUNTING GASKET 

‚ 5/16"-18 x 2” BOLT AND 5/16” HARDENED 
WASHER © 

. 5167-18 x. 1-1/2” BOLT AND 5/16" HARDENED 
WASHER 

‚ OIL PICK-UP TUBE ASSEMBLY 

‚ 5. 5/16"-18 x 0.930 BOLT W/WASHER ` 

. OIL TUBE BRACKET 

. 5167-18 NUT AND 5/16" LOCK, AND HARDENED. | 
WASHERS | 


OIL TUBE 
BRACKET 


- NUT,LOCK . 
AND HARDENED: 
WASHER 


BOLT AND 


OIL PICK-UP _ 
WASHER TUBE 


‘SECTION A. . 


A11914-1A 


_ FIG. 89 Oil Pick-Up Tube Installation ` 


8. 


9. 


10. 


11. 


14. 


17. 
18. 
19. 

, and tighten to specification. · 
20. 
21. 


22. 


Lower engine onto | No: 
. remove lifting sling. 


15. 
16. 


Install locally сага òil- pan installation dowels: 


їп position (Fig. 90). 


Position oil pan onto engine and install attaching 
bolts. 


Remove oil pan кү doweis and install. two : 
remaining oil pan bolts. Tighten. al oll pan i 
bolts to specifications. | | 


Install flywheel. inspection plate and tighten о 


. ‘specifications. 
. 12. 
13. 


Lower vehicle. | 
Raise engine and remove wooden engine ‘support 


blocks. 


4 | crossmember and 


Raise vehicle. 


Install nuts апа washers attaching engine 


insulators. to No. 1 crossmember апа tighten. to 
| specifications. i 


Install upper muffler inlet pipe. mounting stud on- 
right exhaust manifold. 


Position muffler inlet pipe in vehicle and connect 
ти ег inlet pipe to muffler flange, using а new 


gasket, and tighten to specification. 
Connect muffler inlet pipe to exhaust manifolds 


Install transmission oil filler tube, using а new O- 
ring апа. tighten attaching bolt to specification. 


Install oil pan drain: plug and new oil filter. gue | 
to specifications. 


Connect fuel pump inlet line to fue pump and Я 
tighten їо specification. | 


. NOTE: Make sure fuel line clip is installed in No. 1 
crossmember. 


APPLY 6.35mm 

(1/4 INCH) BEAD 

OF SILICONE ` 
RUBBER. SEALANT 


REAR 
COVER DOWEL 


Connect КЕТЕ oil: cooler lines, if so 


. equipped, and tighten to specification. - 
. Lower vehicle. | | 


APPLY 3.16mm (1/8 INCH) APPLY 6.35mm 
BEAD OF SILICONE (1/4 INCH) . 
RUBBER SEALANT BEAD OF SILICONE 


М. - _ _ RUBBER SEALANT 


Mr oj. ° 


| Ap 
се eg М 


ae E. 


FRONT 
‘COVER 


was 
DOWEL ` 


FRONT OF 
ENGINE 


жар 


INSTALLATION | 


A7378-1B 


FIG. 90 Applying Silicone Rubber Sealant and 


- Installation Dowels 
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25. Connect alternator. wiring: harness. to alternator. 


Connect wiring harness to top of fuel filter/fuel . 


heater/water separator. 


26. Connect power steering return hose to power 
steering pump. 


27. .Connect lower radiator hose clamp and tighten to 
specification. 


28. Install radiator fan and clutch ET using. Fan 
Clutch Pulley Holder T83T-6312-A and Fan Clutch 


Nut Wrench T83T-6312-B or equivalents, and: 


tighten to specification. 


. CAUTION: LH thread. 
counterclockwise. 


29. Remove intake manifold cover, 
Cleaner. Tighten to specifications. 


30. Install engine oil and transmission oil dipsticks. 


31. Refill and bleed cooling system. Refer to Section 
- 27-02, Cooling System Service. ! 


32. Fill Crankcase with specified quantity, and ТАН 
of engine ой. 


33. Connect ground cables to both batteries. 


34. Run engine dis Pee for oil, fuel and кашы, 
-= leaks. 


35. Check power steering fluid and add, if necessary. 


Overhaul 


NOTE: Engine must be removed from chassis for piston 
or crankshaft service. . | 


NOTE: Crankshaft and piston. cooling jets must be 
removed prior to cylinder, or piston/ring service. Piston 
cooling jets could be damaged by cylinder deglazing or 
honing operations. 


NOTE: When. assembling the engine during overhaul it 
is important to prelubricate the running parts with clean 
engine oil to assure initial lubrication when the engine is 
started. To further assure complete initial lubrication, 
the engine lubricating system should be pressure 
primed or charged with oil. Priming the lubricating 
system will minimize the possibility of scuffing or heat 
build-up during initial engine operation, which could lead 
to immediate or low mileage failure. 


Cylinder Assembly—6009 
Disassembly ` 


Install by turning nut 


and install air 


1. Mount the old engine on a work: stand using | 


Rotunda Engine’ Stand Mounting Adapters 
014-00306 or equivalent, and remove all parts not 
furnished with new cylinder’ assembly. Follow 
applicable Removal ang Installation Rene in 
this Section. 2-02 


2. Remove four cylinder head locating dowels ana | 


block drain plugs. 


3. Remove old cylinder assembly from work stand. | 


Assembly 


1. Clean gasket and seal surfaces of all serviceable 
. parts and assemblies with а suitable solvent and 
dry thoroughly. ` 


.2. Position new cylinder assembly on a work stand 
and install cylinder head meaning dowels and block 
drain .plugs. | 


. 3. Transfer all sérviteabla parts moved from. 


original cylinder assembly; following procedures 


‘described ndr Remova and: Installation in this 
Section. š 


4. Check all assembly clearances. Ensure ‘that 


clearances are in accordance with Specifications 
listed at end of this Section. Service as necessary.. 


Cylinder Block—6010 | 
Before replacing a cylinder block, determine. if it is 


| repairable. If so, make the necessary repairs, БАШ 


procedures. outlined. 
Disassembly 


` 1. Mount old engine in a work stand using Rotunda 


-Engine Stand Mounting Adapters 014-00306 or 
equivalent. Completely disassemble: engine | 
following procedures described under meena 

and Installation in this Section. . : 


2. Ridge-ream cylinder pees before removing Bisión 


. assemblies.. 
3. Remove cylinder head locating onis and block 
drain plugs. E | 
Assembly 


1. Clean gasket and seal ТН of all semvicsable: 
parts and assemblies with a шаре solvent апа 
dry thoroughly. Ж 


2. Position new cylinder block іп а оК stand and 


install cylinder head locating dowels" and block 
drain plugs. ` 


3. Transfer all serviceable ‘parts сова from ` 

. "original cylinder. block following > procedures 
described under Removal and. Qoa in this 
Section. ^ 


. 4. Check all assembly. clearances. Ensure that 


clearances are in accordance with Specifications 
' at end of this Section. Service as necessary. ` 


Pistons and Connecting Rods 


NOTE: Do not use a power wrench: for removing ог: 
installing connecting rod bolts, nuts and washers. Power. 
wrench usage will cause seizure > of. кыы: rod bolt 


- or nut threads. 


Removal ` 


1. With engine ода from vehicle and dwpiaced on: 


an engine stand .as outlined under Cylinder 
Assembly, remove injection pump, intake manifold, 
cylinder heads, ой pan, and oil pump as outlined. - 


2. Remove any ridges and/or deposits. from ирер 
end of.cylinder bores as follows: - | 


© a. Turn crankshaft until piston to be removed is at. 
the bottom of its travel. Place а cloth.on piston 
head to collect cuttings. Remove any ridge 
and/or deposits from upper end of cylinder 
bores.- Remove cylinder ridge with a ridge . 
cutter. Follow instructions furnished .by tool 
manufacturer. | 


`+ CAUTION: Never cut into ring: travel area. 
. Maximum cylinder ridge cutter depth is 
0.79тт (0.031 inch). | 


3. Mark all connecting rods and caps . to permit 
. installation into original positions. | 


4. Turn crankshaft until connecting rod being. 
removed -is down (BDC). - 


5. Нетдүе > connecting rod nuts and cap. 
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6.. Install Connecting Rod Installation Guides D83T- 
` 61 36-А ог equivalent onto connecting rod bolts. 


7. Push connecting rod and piston assembly out top 
' of cylinder with handle end of a hammer. Avoid 
: damage to cooling jets, crankshaft journal or 
' ^ cylinder wall when: removing piston and rod. 


8. Remove bearing inserts from connecting rod and |. 


. cap, if required. 


9. Install cap onto connecting rod from Which it was: 


| removed. 


| Installation | 


1. If new piston rings аге-іо be installed, remove ` 


cylinder wall glaze. Follow instructions of the tool 
manufacturer. Cylinder bores must be cleaned with 
а soap and water. solution after deglazing or 
honing. Dry and oil cylinder walls immediately after 
ЗІН а5 outlined. Use proper size ring installer 
. tool. 


2. * Oil piston rings, pistons, and cylinder walls with. 
specified engine oil: Be sure to install pistons in ` 


. same cylinders from which they were removed, 
` or to which they were fitted. Connecting rods 
and bearing caps must be numbered 1, 3, 5, 7, 


| _ in left bank, beginning at front of engine. The | 


numbers on connecting rod and bearing cap 
-must be on.same side when installed in 
= cylinder bore.. If а connecting rod is ever 
. ^ © transposed from one block or cylinder to 


another, new bearings should be fitted and. 


connecting rod should be numbered to 
correspond with a new cylinder number. 


8, Маке ѕиге ring gaps (oil ring -врасег-А, oil ring- -B, 
. Compression ring-C) are properly spaced around 
circumference of piston (Fig: 92).  . 


4. | Turn crankshaft throw to position shown in Fig. 93. 


Install connecting rod upper bearing. Install 
Connecting Rod Installation Guides D83T-6136-A 
or equivalent. Before installing, verify that large 


. chamfer on connecting rod faces crankshaft check ` 


'« (facing toward front on engine on right bank rods, 
and toward rear of engine on left bank rods). Install 
Piston Ring: Compressor D81L-6002-C or 

. equivalent, onto piston and push piston. in with a 

^ hammer handle until it is slightly below top of 
cylinder (Fig. 94). Guide connecting rods to avoid 
damaging cooling jets and crankshaft journals. 

Install piston with arrow and eyebrows on 
` piston head toward camshaft. (Fig. 95). 


6. Push piston downward until connecting rod bearing 
seats on crankshaft journal. Remove protective 
sleeves and install lower bearing and cap. 


7. Check clearance of each bearing and connecting 
rod side clearance following procedure described 
under Main and Connecting Rod Bearings. 


8. After bearings have been fitted, apply a light coat 


of specified engine oil to journals and bearings. : 


9. Install connecting rod cap and bearing. Tighten 
connecting rod nuts alternately to 52 N-m (38 ft- 
ЧЫ). Tighten nuts to 69 N-m (51 ft-lb). 


NOTE: Lightly coat bolt threads with oil before 
installing.. ^  . | | 


TOP RING 
IDENTIFIED 
WITH ONE. (1) 
2 IDENTATION: MARK 


TOP COMPRESSION ` 
RING 


INTERMEDIATE 
“RING IDENTIFIED 
€ WITH TWO (2) 
bee e P INDENTATION MARKS ` 
INTERMEDIATE | 
COMPRESSION | | 
.. RING Ix A11915-1A 


FIG. 91 Ring Identification 


COMPRESSION / COMPRESSION | 


/A7304-18 


FiG. 92 Piston Ring Spacing . 


| бгапкапап ЖКА = 


Removal ` 


1.“ With engine moved from ТЕА and placed on 
an engine stand as outlined under Cylinder 
Assembly remove injection pump and adapter, 
engine front and rear. covers, oil pan oil pump and 
pick up, as outlined. | 
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‘CONNECTING RODS 
POSITIONED ‘FOR 
REMOVAL 


RING 
` COMPRESSOR - 


. PISTON 
ASSEMBLY 
.. A10681-1A 


:.. TOWARD CAMSHAFT 


^C ENGINE 


E | CAMSIDE | us 
BLOCK - 


A7379-1C 


FIG. 95. Piston Orientation 


2. 


7 Mark all bearing caps (шай апа connecting. rod) to 
pa installation into their original а 


Tum crankshaft until connecting rod from which - 
-capis being removed is down (BDC), and remove 
bearing cap. Install Connecting Rod Installation 


Guides D83T-6136-A or equivalent, and push 
connecting rod and. piston assembly up into 


> cylinder. Remove rod and piston from cylinder. · 
Remove guides and install bearing. cap. Repeat ` 
this. pro ӘРЕ until. all ышы rods are 


төн. 


| CAUTION: PA .care to: avoid damage to 
crankshaft journal, cooling jets and cylinder 
wail when moving piston assembly. 


7.3L V-8 Diesel Engine 


4. 


= equivalent, 


— | 


Remove:main bearing caps. Main bearing caps are 
numbered from front of engine. ` 


Install, Engine -Lifting Brackets T70P- 6000 or | 
to crankshaft and carefully ‘lift 
crankshaft out of block so that. thrust bearing 


=- surfaces are not damaged. Handle crankshaft 


installation .. 


with care to avoid possible fracture or damage 


-to finished surfaces. (Refer. 8 Cleaning and 


Inspection. 


, 


Remove main bearing ` inserts from block and 


bearing caps. | 
. Clean mating s surfaces of block and main Баш” 
, _ Caps... | 
3. Remove "m ròd m inserts from 
| connecting rods and caps. ` 
4. ..lf crankshaft main bearing. journals have. been ` 
refinished to a definite undersize, install- correct - 
undersize bearings. Ensure bearing inserts and ` 
bearing bores are .clean. Foreign material under 
inserts will distort bearings and cause failure. 
5. Place upper main bearing inserts with: tangs fitting 
in slots, and oil holes into position in bores. Do not 
_, install thrust peeing (No. 3 main еш? аї this 
time. ` | 
Install lower | main Beating inserts into bearing caps. ` 
7. Carefully lower’ crankshaft’ into place. Handle · 
^A crankshaft with саге to avoid possible fracture 
or damage to finished surfaces. If necessary 
refer to Cleaning and Inspection. . 
8. Remove. lifting eyes. | 
9. Install. upper No. З main bearing (thrust flanges апа. 
ой hole) by rolling main bearing into`saddle. — . 
10. Check clearance of each main. bearing following 
: procedure under Fitting Main and anne ne: Rod. 
i Bearings. | 
11. Apply specified engine oil to journals and bearings. 
42. Install all bearing caps, except thrust bearing. cap 
. (Мо. З bearing). Be sure that main bearing caps 
-are installed in. their original locations. Tighten 
|. bearing сар bolts to specification. | 
13. ‘Install thrust bearing cap with bolts finger-tight. 
14. Pry crankshaft forward against: thrust Surface of 
|. upper half of bearing (Fig. :96). | 
15. . Hold crankshaft forward and pry thrust beating cap 
| to rear. This will align thrust: surfaces of both 
. halves of bearing. i 
16. -Retain forward pressure on crankshaft. Tighten 
. cap bolts to specification. | 
17. Force crankshaft toward: rear of engine: - 
18. Check crankshaft end play as outlined. . 
. Camshaft [ 
Removal ^ 23 : 
7. Remove engine from vehicle as outlined. 
2. With engine placed on an engine stand as outlined 


under Cylinder Assembly, remove injection pump 


` and adapter, intake manifold and tappets, engine 


front cover and fuel supply pump as outlined. 
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3. Remove camshaft drive gear, fuel supply pump ` 
cam, spacer and thrust plate. from ine сашепап as | 


outlined. 
4. Carefully remove camshaft. 


CAUTION: Use care to avoid damaging 
camshaft ee e z 


Installation 


Coat camshaft lobes with Multi- Purpose Grease | 


DOAZ-19584-AA ог. equivalent, and lubricate pun 
with specified engine oil. before installation. `- 


1. Ой camshaft journals. and apply Multi- Purpose : 


Grease DOAZ-19584-AA or equivalent, to lobes. 
: Carefully slide camshaft through bearings. If tools 
are available, a handle may be fabricated for easier 


installation of camshaft by connecting the Pullér . 


Screw Extension from Camshaft Bearing Set T65L- 


6250-А or equivalent. This assembly is then 
connected onto the end of the camshaft prior to 
installation. Remove the handle assembly when 


.. camshaft is properly seated in the bearings. Install . : 
© new camshaft thrust plate onto сушр block and: 


tighten to specification. 


22. Install spacer and fuel pump cam against camshaft 
thrust. flangé using Crank/Cam Gear and Damper 
Replacer T83T-6316-B .or equivalent. | 


3. Install camshaft drive. gear against fuel pump cam, 


aligning timing mark with timing mark on crankshaft. ` 


` drivegear using Crank/Cam Gear and лаш; 
Replacer T83T-6316-B ` or equivalent. - | 


4. Install camshaft allen s screw and tighten to 20 Nem 
. (15 ft-lb). ` 


5. Install fuel supply pump, as outlined. 


6. install new crankshaft oil seal in engine front cover 
as outlined. | 


7. Install engine front cover ав. outlined. 
8. Install. water pump as outlined. 
9. ‘Install injection pump adapter as outlined. 


10. Lubricate tappets апа“Богев with -specified engine 
ой and.install tappets in their eruta: positions. 


11. Install teppet 986. 


ap PRY FORWARD - 
x ^*' THRUST 
BEARING 


CRANKSHAFT 
FORWARD 


2. Remove: camshaft, 


' 12. Install tappet guide retainer and өтеп to 


` specification. 


13. Position push rods, copper adored ends toward ` 
| rocker arms, into their respective tappets making | 
sure they are seated fully in push rod seats. 


14. Install rocker arms and valve covers with new ` 
/.. gaskets as outlined. | | 


15.: Install intake manifold as outlined. ` ` 
16. Install’ injection pump as outlined. 
17. "Install engine: into véhicle as outlined. 
Camshaft Bearings . 
The bearings are interchangeable from one bore to 


| another except for the front pearing, which is wider than 
ће others. | 
6250-А into Camshaft Installation Adapter D83T- 


Removal 


. 1. Remove engine from vehicle as outlined. Mount - 


engine stand using Rotunda Engine Stand . 
Mounting Adapter 014- 00306 or equivalent. 


flywheel and. crankshaft, | 
following appropriate procedures їп this Section. 
Push pistons to top of cylinders. . | 


CAUTION: Use care when pushing pistons to 
top of cylinders to prevent damage to piston 
cooling jets. Use Connecting Rod Installation 
Guides D83T-6136-A or equivalent, protect 
connecting rod bolts. 


3. Using Camshaft Bearing : Set T65L- 6250- A or 
equivalent, select proper size expanding collet and 
backup nut and assemble on expanding mandrel. 
‘With expanding collet collapsed, install collet 
assembly in camshaft bearing, and tighten back-up 
nut on expanding mandrel until collet fits camshaft 
bearing (Fig. 97). 


4. -Assemble puller screw and extension, if necessary, 


as shown and install on expanding mandrel. Wrap 
a cloth around threads of puller screw to protect 
. front bearing or journal. Tighten pulling nut against 
thrust bearing and pulling. plate to remove 
camshaft bearing.. Ве sure to hold wrench on end 
` of. puller screw to еу it from turning. - | 


CRANKSHAFT - 


BACKWARD FORWARD 


THRUST 
BEARING 


PRY CRANKSHAFT FORWARD | PRY CAE BACKWARD 


FIG. 96 Aligning Thrust Bearing Cap—Typical - 
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“THRUST ` 
BEARING 


`  PULLING 
| . Мот. 


17] yp UE 


PULLING 
PLATE 


PULLER 
. SCREW 


PULLER SCREW 
EXTENSION 
CAMSHAFT BUSHING SET 

. TOOL-T65L-6250-A: 


— EXPANSION CYLINDER . 


.\ PLUG REPLACER 
` \ D683T-6015-A 


` HAMMER с 


` SEAL EDGE. 
BEFORE INSTALLING 


. SEAL EDGE 
BEFORE INSTALLING 


SN | 
(XX : 
XXX 
EXPANSION PLUG. . 
REPLACER | 


assays .D83T-6015-A 


: TYPE PLUG 


А7380-1В ` -` 


FIG. 98 Typical Core Plugs and Installation Tool: 


5. Repeat procedure for each bearing. To remove 


front bearing, install puller screw from rear of ` 


cylinder block. ` 
Installation | 


1. Position new bearings at bearing bores with oil 
holes aligned; and press in place with Camshaft 
Bearing Set T65L-6250-A or equivalent shown in 
Fig. 97. Be sure to center pulling plate and puller 


screw to avoid damage to bearing. Failure to use 
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EXPANDING 


EXPANDING -" COLLET 


` MANDREL 


BACK-UP |. — 
NUT. 7 


CAMSHAFT  . 
"BUSHING ` 
(LOOSE) - TL 

! es t A11917-2A ` 


‘correct .expanding collet can cause -severe 
bearing damage. Be sure front bearing is 
. . installed the specified distance below front 
` face of cylinder block.. | Po i 


2. Install camshaft, crankshaft, flywheel and related 
parts,- as outlined. It is not necessary to check 
connecting and main bearing clearances as a part 


of Camshaft Bearing Replacement: ` _. 
3. Install engine into vehicle as outlined. . 


I Core Plugs е 
‚ Removal and Installation 


. To remove a large core plug, drill a 12.70mm (1/2 
inch) hole in the center of plug and remove with Impact 
Slide Hammer T59L-100-B, T50T-100-A or equivalent, 
or pry it out with a large drift punch. On a small core 
plug, drill a 6.35mm (1/4-inch) hole in center of plug and 
pry it out with a small pin punch. Clean and inspect plug 
bore. . | он 
. Prior to installing a core plug, plug. bore should be 


inspected for any damage that would interfere with: 
proper sealing of plug. If the bore is damaged it will be 
. necessary to true surface by boring fór next specified 
oversized plug. . е АЕ " 


Oversize (OS) plugs are identified by OS stamped in 
flat located оп cup side of plug. | 55 
. Coat plug and/or bore lightly with Perfect Seal 


Sealing Compound B5A-19554-A or equivalent, and 
install it following procedure for cup type or expansion 


. type below: om 
... Cup-type core plugs: (Еід.: 98) are installed with 


flanged edge outward. Maximum diameter. of plug is 


` . located at outer edge of flange. Flange on cup-type 
plugs: flares outward with largest diameter at outer 
. (sealing) edge. | | 


С CAUTION: It is important to pull plug sealing edge 
into machined. bore" by using a properly sized 


socket. Under no circumstances is plug to be driven 
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into bore using. а tool that contacts flange. This 
method will damage sealing edge and will result in 


leakage and/or plug blow out. 


Flanged (trailing); edge must be below d 


edge of bore to effectively seal plugged bore. 
If core plug replacing tool has a depth seating 


" surface, do not seat tool. against a non-machined 


(casting) surface. 
Expansion-Type E 


Expansion-type core plugs (Fig. 98) are installed with 
(dished) edge inward flush with bottom edge of 
chamfer. 


' Coat edges of plug with a suitable non-hardening 
sealing compound and install using Expansion Plug 
Replacer D83T-6015-A or equivalent, and hammer. 
. When installed, trailing (maximum) diameter must be 

.below edge: of bore to effectively seal bore. 


NOTE: For in-vehicle repair, use commercially available 
closure plugs. until. engine is removed for overhaul. 


Cylinder Head 


New cylinder head assemblies are interchangeable: 


from one cylinder bank to another. Used cylinder heads 
should be installed into their original positions using new 
gaskets. Cylinder head gaskets are interchangeable. 


1. Clean gasket surface. Remove all burrs or 
scratches with an oil stone. 


2. Check for warpage or cracks. ПЕРЕ head if 
warped or cracked. 


NOTE: Cylinder heads are not to be resurfaced. 
Replacing Valve Guides 


Excessive guide .clearance prevents adequate 
cooling of valve through guide and allows valve to tilt or 
tip which may cause valve breakage at high engine 


speed. These conditions prevent good seating апа. 


promote leakage past valve face. If valve guides are 
either larger than specified or damaged, use Valve 
Guide Tools D83T-6085-A or equivalent, and follow 
manufacturer's instructions. Install as follows: 


1. Drill out valve guide. 


2. Ream drilled guide bore for recommended insert 
"e sleeve. 


NOTE: Before. installing inserts hey should be 
thoroughly chilled with dry ice or other means to 
facilitate their installation in the cylinder head. 


3. Chill repair insert in dry ice. aU press i insert 
into bore (Fig. 99): 


NOTE: When installing repair insert, be carru not 
. to burr ID of insert. 


4. Finish insert with recommended size reamers to 

` specified : valve. guide diameter. Always re-face 

valve seat after valve guide has been reamed, and 

: use suitable scraper to break SI corner (ID) at 
top of valve guide. | | 


Valve Seats . . 


Prior to seat reconditioning, clean seats and inspect 
for cracks, burning or other damage. Inspect exhaust 
seat inserts for looseness. 


Removal—Exhaust Seats 


1. Use Exhaust Valve Seat Remover/ HébieSi D83T- 
6084-A or equivalent, to remove damaged or loose 
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seats (Fig. 100). Position removal collet into insert 
and rotate collet nut clockwise to expand collet 
jaws under lip of seat insert. 


22. Rotate top nut clockwise to remove insert. 


NOTE: If an oversize seat insert is required, the 
cylinder head should be sent out to a qualified 
machine shop for insert counterbore procedure... 


| Installation 


1. Install valve seat using Exhaust Valve Seat 
Remover/Replacer D83T-6084-A or equivalent, - 
and a hammer (Fig. 100). Valve seat inserts 
supplied for service are standard size, .015" 
oversize and .030" oversize. | as 


Refacing Valve Seats ` 


Refacing of valve seat should be closely coordinated 
with refacing of valve ‘face so that finished seat and 


: valve face will be concentric and specified interference 
- fit will be maintained. This is important so that valve and 


seat will have a compression tight fit. Ensure that valve 
seat grinding wheels are properly dressed. 


VALVE GUIDE 
INSERT | 


ORILLED ` 
VALVE GUIDE 


A7417-4A. | 


. J EXHAUST VALVE 
TOP SEAT REMOVE/ | 
NUT SN “REPLACER. ` 
T. 


A7381:1C | 


FIG. 100 Exhaust Seat Insert Removal 
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И | | 
. EXHAUST VALVE 
SEAT REMOVER 
|. REPLACER 
D83T-6084-A ` 

“Р 


EXHAUST VALVE . 
SEAT INSERT | 


| = Ей DSS SHES | 
үл < ` 
= — rm ss Eua" 


ООО 


FIG. 101 Installing Exhaust Seat Insert 


‚ A10680- 1A 


SEAT WIDTH 
SCALE ` 


' A10089-1A 


. FIG. 102 Checking Valve Seat Width—Typical 


| Grind valve seats to specification. Remove only 
enough stock to clean up pits and grooves or to correct 
valve seat runout. After seat has been refaced, use seat 


width scale or machinist scale to measure seat width 


(Fig. 102). Narrow seat, if necessary to bring it. within 


specification. Refer to specifications. 
If valve seat width exceeds maximum limit, remove 


enough stock from top edge and/or bottom did о! 


seat to reduce width to specification. 


Use a 60 degree angle grinding wheel to remove 
stock from bottom of seats (raise seats) and use a 15  - 


degree angle wheel to remove stock from top of seats 
| (lower: seats): (Fig. 103). 


Finished valve seat should ` contact BD NECS 


center of valve face. It.is good practice to determine 
where valve seat contacts face. To do this, coat seat 
with Prussian blue and set valve in place. Rotate valve 
with light pressure. If blue is transferred to center of 


valve face, contact is satisfactory. If blue is. transferred © 
to top edge of valve face, lower valve seat..If blue is- 


transferred to bottom edge of valve face, raise valve 


seat. Fit of valve and seat should never be sapped 


out with lapping had 


Valves mM 
Inspect ave ioi ¿genes of burning, 


warping,scuffing or bending. Minor pits, grooves, etc., 
© тау be removed. Discard valves that are severely. 
if . face runout cannot be corrected by- 
- refinishing, or if stem clearance exceeds тоо 


damaged, 


Refer to specification. | 
Discard алу worn or damaged vave train parts. 
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че TO REMOVE. STOCK FROM | 
BOTTOM OF SEAT - 
USE 600 WHEEL.. 


, ТО REMOVE STOCK FROM ` 
TOP OF SEAT 
. USE 150 WHEEL 


INTAKE 30° 
EXHAUST 37.50 


. VALVE SEAT ` 


A7382-1A 


FIG. 103 Refacing Valve Seat 


. DO NOT REMOVE MORE 
<. THAN 0.254mm 
* (0:010 INCH) FROM 

THE END | 


CHECK FOR 
BENT STEM 


' ` FOR DIMENSIONS 
- . . REFER TO 
' SPECIFICATIONS 


- DIAMETER. 


VALVE 
o|- FACE ANGLE 


‘VALVE FACE MARGIN ы, ЖУ ee куча s 


THIS LINE PARALLEL 
С WITH VALVE: HEAD 


= | A10090-1B 


FIG. 104 Critical Valve Dimensions j 


| Refacing Valves 


The valve refacing ` operation should бе: КО, | 


. coordinated with valve seat refacing operations so that 


finished angles of valve face of valve seat will be to 
specifications and provide a compression tight fit. Be 
sure that valve grinding. wheels are properly dressed. 


a valve face runout is excessive and/or to remove 
pits and grooves, reface valves to specification. `. 
Remove only enough stock to correct runout or to clean 
up pits and grooves. If edge of intake valve head is less 
than-2.84mm (0.112 inch) thick after grinding (Fig. 104), 
replace valve as valve will run too hot in engine. If edge. 
of exhaust valve head is less than 1.35mm (0.053 inch). 
thick after grinding replace ae шепегепсе fit of 
valve and seat should not be lapped ‘out. ` 


' Remove all grooves or score marks from end of valve 


| E and chamfer it as necessary. Do not remove 
more than 0. 254mm (0. 010 nen): from end of vane 
stem. . 


If valve and/or valve seat has been retaced: it will be i 
necessary to check clearance between rocker arm pad 


and. valve stem tip with valve train ASSE MDN installed in 


| engine. 
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Camshaft Repair. 


Remove light scuffs, scores or nicks from camshatt 
machined surfaces with smooth oil stone marks. 


Crankshaft Repair 


Clean all parts with cleaning solvant div with 
compressed: air, and inspect bearings for wear and 
evidence of uneven bearing support. If such evidence is 
present, examine bearing caps and supporting surfaces 
or crankcase for high spots and burrs. 


Inspect crankshaft journals for scoring, burning and 
cracking. Measure diameter of each journal using a 
micrometer. 
Specifications. Measure each journal at two points, one 
at right angles to other, in order to show any evidence of 
out-of-round. Move micrometer over entire width of 
journal. - | 


Crankshafts must not ба Saen Even slight 
straightening with complete absence of. cracks will 
endanger the high strength built into the. shaft. 


Bearing failures can cause overheating of crankshaft 
journals and a reduction of hardness. When this occurs, 
the crankshaft strength: may be unacceptably reduced. 
Whenever bluing is found on the journal or fillet area, 
the crankshaft must be replaced. : 


Crankshaft Grinding - 


An induction-hardened fillet and journal crankshaft 
can be reground similar to any precision crankshafts. 
However, these shafts require special treatment when 
grinding. Before grinding, all crankshafts must be 
checked for hardness. 


Crankshafts should be ground at a qualified machine 
shop, experienced in grinding induction hardened 
crankshafts. Crankshafts should be magnifluxed after 
grinding to insure that there are no surface cracks. 


Crankshaft Undersize Grinding. Limits 


Grinding Limits: 


Maximum allowable taper on anak (rod journals) 
and main journals .013mm (.0005 inches) per 25.4mm 


(1 inch) of length. Crankpins and journals must be ` 


polished to 508 Micro-mm (20 Micro-inch) maximum - to 
127 Micro-mm (5 Micro-inch) minimum, and must not be 
over 0.003mm (0.0001 inch) out of round. . 


The main journal fillet radii should be 3.07 - 3.226mm 
(.121 - .127 inch) with the crankpins (rod journals) fillet 
radii held at 3.05mm (.120 inch). 


The third main journal controls crankshaft end thrust 
and provides initial location of crankshaft in relation to 
crankcase. For this reason the width of the third journal 
must be 28.766 - 28. 841mm (1. 1325 - 1.1355 inch). 


Fitting Main or Connecting Rod Bearings 
With Plastigage 


Fitting Main Bearings. 
NOTE: Be sure bearing inserts, beann bore and mating 


surfaces are clean. Foreign material under inserts will 


distort bearing and cause incorrect readings and 
subsequent bearing failure. ` ` 


To obtain an accurate reading using Plastigage 
method of checking, all bearing caps must be in place 
and tightened to specification. 


1. Remove one bearing cap and insert. Leave 
remaining caps tight while checking fit of bearing. 
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2.. “Wipe oil from all contact surfaces such as 
crankshaft journal, вап. insert, porn Caps, | 
etc. 


3. Place piece of. TE NR D81L- 6002- B or 
equivalent, across full width of bearing surface on 
crankshaft journal: (or bearing cap insert) 
approximately 6.35mm (1/4 inch) off center. Install 
bearing cap and tighten cap bolt. to specification. 


NOTE: Lightly coat bolt threads with oil before | 
installing. 


NOTE: Do not turn crankshaft \ while making check 
with plastigage. — 


4. Remove bearing cap and insert. 


.9. -Do not disturb  Plastigage. ‘Using Plastigage 


envelope, measure widest point of Plastigage (Рід. 
105). Reading indicates bearing АМЕР in 
| thousandths of an inch. | 


. 6. Ifthe bearing clearance is not within — AT 


crankshaft must be єн апа undersize 
bearings installed. | 


7. Мо. З crankshaft bearing controls crankshaft апа 
provides initial location of crankshaft in relation to 
crankcase. Use Dial Indicator with -Bracketry 
Tool—4201-C or equivalent, to check end play as 
outlined. 


Fitting Connecting Rod Bearings. 


NOTE: Be sure bearing inserts, bearing bore and mating | 
surfaces on connecting rod and cap are clean. Foreign 
material under inserts will distort bearing and cause . 
incorrect readings and subsequent bearing failure. 


1. Remove bearing cap and wipe oil from face of 


bearing insert and exposed portion of crankshaft | | 


journal. 


2. Place a piece of Plastigage Tool D81L-6002-B or 
equivalent, on bearing surface across full' width of | 
bearing about 6.35mm (1/4 inch) off center. 


3.. Install cap and tighten to specification. 


NOTE: Lightly coat Eo threads with oil before 
installing. Е 


NOTE: Do not turn crankshaft while plastigage i is in 
place. 


4. Remove bearing cap and use Plastigage scale to 
measure widest point of. Plastigage (Fig. 106). 
Heading indicates bearing clearance in 
thousandths of an inch. 


PLASTIGAGE 


PLASTIGAGE 
ENVELOPE . 
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land perpendicular to pin center line (Fig. 109). It may 
be necessary periodically to use another piston (within 
same grade size) that is either slightly larger, or smaller 
to achieve specified clearance. | | 


If none can be fitted, refinish cylinder to provide 
proper clearance for piston. LEX Са ' 


NOTE: Piston cooling jets must be removed before 
glaze breaking cylinders. Cooling jets are reusable. 


CAUTION: Special ''Patch'' bolts are used to install 
piston ‘cooling jets. These bolts are included with 
new cooling jets. DO NOT use standard bolts. 


` When piston has been fitted; mark it for assembly in 
cylinder to which it was fitted. - | 


. If taper, out-of-round, and piston-to-cylinder bore 
clearance conditions are within specified limits, new 
piston rings will give satisfactory service. If. new. rings 
are to be installed in a used cylinder that has not 
been refinished, remove cylinder wall glaze (refer to 
Cylinder Block, Refinishing Cylinder Walls). Clean 
cylinder bore thoroughly. ` A" 


‘If cylinder bores éxceed out-of-round and/or taper 
specifications, reboring may be required. Such cylinder 
bore reconditioning will require the use of oversize 
service pistons. In addition to the standard size service 
piston .254mm (.01 inch), 508mm (.02 inch) .762mm 
(.03 inch) oversize pistons are available: Verify piston 
size by measuring skirt diameter. x 
1. Calculate size. of piston to be used by checking 

cylinder bore. Follow procedures described under 
Cleaning and Inspection. . . 


A10679-1A 


FIG. 107 Checking Connecting Rod End Clearance 


. CENTERLINE OF 


5. If bearing-clearance is not within specifications, 
``. crankshaft: must be reground and undersize 
bearings installed. 25 2 | | 


6. Check connecting rod end clearance using Feeler — — 
Gauge D81L-4201-A or equivalent, as shown in ` | А-А Right angle to center line of engine 


CRANKSHAFT 


Fig. 107. Excessive clearance may ‘require. ына адалды NN 
геріасетепі of rods ог shaft Check should be . Top Measurement: Make 12.70mm (1/2 inch) below top of block deck , 
in tioc i Bottom Measurement: Make within 12.70mm (1/2 inch) above top of ` 
: dns T Ss p un dicate cae piston - when piston is at its lowest travel (B.D.C): ; 


сна | лу: _ Bore Service Limit: Equals the average of “А” апа “В” when measured 
rod or rod bearing out of position. I JEN . iat the center of the piston travel. | š 


Taper: Equals difference between “A” top and “A” bottom. 


Out-of-Round: Equals difference between “А” and “В” when measured 
- at the center of piston travel.. : Е 


Pistons, Pins and Rings - 
Fitting Pistons `: “ол, ы 
Pistons are available in standard size ог oversize for 
service. Refer to Ford Parts Master Catalog for ` | 7 = 
available oversize pistons.  . FIG. 108 Cylinder Bore Measurement 
Refer to Specifications for standard size piston — | —— 
dimensions. | - е” 


CAUTION: Тһе size piston selected should be large 
enough to permit cleaning up the cylinder bore and | | : Б. 5 
provide the proper running clearance іп {ће cylinder | _, MEASURE . 
bore. See Piston in Specifications in this Section. (1.23 INCH) ` PERE 


Measure cylinder bore, (Fig. 108) and select piston to 
assure proper clearance. | LM Ed 


After cylinder bores have been measured and 
recorded, measure piston diameter to ensure that | 
specified clearance is obtained. Measure piston FIG. 109 Piston Diameter 
diameter 31.75mm (1: 1/4 inches) below ‘bottom ring E S aed | 


Refer to Specification tables at end of each engine section. : 
| i ; A4165-1G. : 


A7418-1C 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


22-08-65 


7.3L V-8 Diesel Engine 


22-08-65 


2. Select proper size piston to provide desired 


clearance (refer to Specifications). 


3. Make sure piston and cylinder block are at room 
temperature 21?C (70?F). After any refinishing and 
washing operation allow cylinder bore to cool, and 
make sure piston and.bore are clean and dry 
before. piston fit i is checked. 


Fitting Piston Pins 


Inspect and measure piston pins for wear. if — 


pins show signs of wear, corrosion or etching i 
with new pins. 


Check ID of connecting rod and piston pin bores. 
> Replace any connecting rod or piston that is not within 
specifications. Piston assemblies furnished for service 
replacement are complete with new piston pins. 


Fitting Rings 


NOTE: A worn ring cannot always be detected by visual 
inspection. Therefore, whenever a piston is removed 
from a cylinder; it is recommended that the piston rings 
be replaced. 


1. Select proper ring set for cylinder borg size. 


2. . Position ring in cyinder bore in жеп it is going to 
" be used. 


3. Push ring down into bore area Melo normal ring 
wear is not encountered. | 


4. Use head of a piston to positión ring in bore so that 


ring is square with cylinder wall. Use caution io 


avoid damage to ring or cylinder bore. 


5. Measure.gap between ends of ring with Feeler 

' Gauge D81L-4201-A or equivalent, (Fig. 110). If 
ring gap is less or greater than specifications, try 
another ring set listed under Specifications. 


6. Check compression ring side clearance using 
Feeler Gauge D81L-4201-A or equivalent, inserted 
between ring and its lower land (Fig. 111). Gauge 
should slide freely around entire ring circumference 
without binding. Any wear that occurs will form a 
step at inner portion of lower land. If lower lands 
have high steps, piston should be replaced.. 


Piston and Connection Rod Assembly | 


Disassembly - 


1. Remove bearing inserts from ш rod and 


2. Mark pistons to assure assembly with same бй 
and installation into cylinders from which they were 
removed. ` 


3. To disassemble connecting iod from piston and 


piston pin assembly, remove piston pin retainers 
. from each end of pin using snap ring pliers. 


4. After placing piston in vise, drive pin from assembly 
using drift and hammer. (Fig. 112) or equivalent, or 
brass drift and plastic tipped hammer. 


5. After pin is removed, separate piston from 


connecting rod. Remove all old rings from piston. 
Clean and inspect components as described in this 
Section. - 


Assembly. 


1. To assemble piston to connecting rod, position rod 
into piston so that connecting rod weight pad and 
large chamfered side is located against crankshaft 


FEELER 
GAUGE 
D81L-4201-A 


PISTON. 


б. 
RING... T ^19677-1^ | 
FIG. 110 Checking Piston Ring Gap ` 


APPROPRIATE 
PISTON RING ` 
GROOVE ` 


PISTON 


FEELER GAUGE 
D81L-4201-A 


FIG. 111 Checking Piston Ring Side Clearance 


face and top of poe $ arrow faces camside (Fig. 
113). 


2. Lubricate piston pin with specified engine oil. Align 
rod bore and piston bore and insert piston pin. 
Push piston_pin with thumb and install retainer 
snap rings. Ensure that retainer rings seat fully in 
their grooves. | 


3. After checking piston ring end gap as outlined 
assemble rings onto pistons to which they were : 
fitted by using a suitable ring expander tool. This 
type of tool is recommended to avoid over: 
expansion of rings, and also to expand rings to a 
true circle to avoid distortion (Fig. 114). - 


4. Check ring side clearance as outlined. 
Cylinder Block Е 
Refinishing Cylinder Walls ` 


1. To refinish cylinder walls, obtain a ''flexhone'' fora 
four (4) inch bore engine with a 120 gift rating (no 
color code). This type of hone Looks like a wire 

.. brush with carbide balls on the ends of the bristles. 
^. also, get a full 12-ounce container of Ford "Rust . 
` Penetrant and Inhibitor" (D7AZ-19A501-A).. This | 
spray .contains colloidal graphite and has а 
blackappearance. Get an electric, or air-powered, 
drill motor with adjustable speed. A speed of about 
100 RPM i8 required. If this speed is not available. 
REPAIR WILL NOT BE SUCCESSFUL. 


Note: It is NOT necessary to remove cranksjaft or piston | 
walls, however, it is good practice to oil the rod journals 
and wrap them їп a shop towel with tape. 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


22-08-66 | 7 7.3L V-8 Diesel Engine | | 22-08-66. 


| ; | M | t | | АА РТОМ RING 
CONNECTING NM EN : 1 EXPANDER: 
ROD т. (X ох 


PISTON | N 
54. XN | . | Z ING IDENTIFICATION __ 
el | EN LL 


ты < MARKS UP 


‘ IMPORTANT: INSTALL IN ORDER: | 
| ' : OIL CONTROL RING, 
. | | | | И 2ND COMPRESSION RING АМО. 
a 1. ET i ` TOP COMPRESSION RING. 
iude | | š SPACE RING GAPS 120° APART. 


NON 7А10682-1А 


FIG. 112 Removing Piston Pin- | | | FIG. 114. Installing Piston Ring Using Suitable Piston 
= | i Ring Expander Tool 


m3 4 NOTES pase PISTON PIN T = honing to the very bottom of the cylinder is ES required 
CAMSIDE Е WITH CONNECTING ROD. | . as the piston ring travel stops well short of the bottom of 
É bate _ POSITIONED AS SHOWN the bore. The hone must be partly removed from the 

: | | block ar the top of each stroke. 


. Continue honing the cylinder (after adjusting your 
technique to get required 120 to 135 degrees 
crosshatch) for between 10 to 15 seconds, while an 
assistant continuously sprays the graphite spray at the 
cylinder well. Do not spend more than 15 seconds (25 
strokes) per bore. Wipe cylinder bore clean and inspect. - 
The bore should have a satin-like sheen with a clearly 
identified crosshatch pattern of 120 to 135 degrees. 
Compare with a virgin bore to confirm correct angel. 
Repeat for remaining cylinders. | 


3. Wash all cylinders with mild soap and water (like 

` dish washing solution). Air dry with shop air and 

IMMEDIATELY oil cylinder walls to i da 
‘corrosion. ` 


Repairing Engine oe noes) and 
 Porosities С 


Рогоѕіїу ог ѕапа Reise) resulting in ой веераде or 
leakage, can occur with modern casting processes. ` 
When diagnosing oil leaks, perform a complete . 
inspection of engine and transmission. If leak is 


PISTON 


ыы | B attributed to porous condition of cylinder block or sand 
| | ! A7387-1B hole(s), repairs can be made with Metallic Plastic C6AZ- 
| — —— _19554-A or an equivalent metallic plastic. Do not repair | 
FIG. 113 Piston and Connection Rod Assembly ‚ с cracks with this material. Repairs with this metallic. 


plastic must be confined to those cast iron engine | 
2. Spray cylinder wall and hone cylinder wall forabout | Component surfaces (Fig. 115) where inner wall 
. three seconds while stroking up and down twice а Surface is not exposed to engine coolant жыны 
second. Remove the. hone (ALWAYS REMOVE or oil Pressure, For example: ` ` 
WITH HONE ROTATING), and wipe a portion of 
cylinder wall. Inspect the crosshatch , pattern 
comparing it to’ the neighboring (untouched) 
cylinder. The crosshatch ӘЛЕ should be 120 to 
2135: degrees. - 


cd: “Cylinder block surfaces extending along length | 
ns of the.block, upward from the oil pan rail to: 
cylinder water jacket but not including. 

: " machined areas. 


3 | . b. Lower.rear face of cylinder block. 
NOTE: Село ава with a "virgin" bore is ‘the best | 

check, provided the engine has not been repaired 
before. If the pattern. is "flatter" than. called for, 
increase stroke speed or slow.down rotation speed. The The following ` procedures should be used to repair 
hone will not damage the piston cooling jet and that porous areas or sand holes in cast iron: . : 
| z | DAVE GRAHAM INC. 2012 
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c.- Cylinder head, along rocker arm cover gasket 
. surface. | | | i 
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NOTE — PORTIONS OF THE THE FRONT 
SURFACE THAT ARE NOT MACHINED 
OR NOT PART OF THE WATER 
JACKET ARE REPAIRABLE. SHADED 


` . AREAS MAY BE REPAIRED WITH EPOXY. 


REAR AND RIGHT SIDE 


` SHADED AREAS MAY BE REPAIRED WITH EPOXY. . 
| . з, Е А7391-1А 


FIG. 115 Typical Cast Iron Cylinder Block Areas— 
Typical 


1. Clean surface to be repaired by grinding or rotary 
filing toa clean bright metal surface. Chamfer ог. 


undercut hole or porosity to a depth greater than 
rest of the cleaned surface. Solid metal must 
surround hole. Openings larger than 6.35mm (1/4 
inch) should not be repaired using metallic plastic. 


Openings in excess of 6.35mm (1/4 inch) can be ` 
drilled, tapped and plugged using common tools. 


Clean repair area thoroughly. Metallic plastic will 
not stick to a dirty or oily Surface. 


2. Mix Epoxy Resin base and hardener as directed on. - 


+. container. Stir thoroughly until uniformly mixed. 
3. Apply repair mixture with a suitable clean tool 


(putty knife, wood spoon, etc.) forcing metalic | 


plastic into hole or porosity. 


4. ` Allow mixture to harden. This сап be accomplished | 
| by two methods; heat cure with а 250 watt lamp ` 


placed 0. 254mm (10 inches) from repaired surface, 


or air dry from 10-12 hours at temperatures above | 


10°C (50°F). 


5. Sand or grind the repaired ` area to blend with | 


' .. general contour of surrounding surface.. 
6. Paint surface to match rest of block. 


CLEANING AND INSPECTION 


“Тһе following cleaning and inspection aoaaa: 


apply to complete engine overhaul; therefore, for partial 


engine overhaul or parts replacement, follow applicable ' 


component cleaning. or inspection procedures. - 


Crankcase Depression Regulator (CDR) 


‘Refer to Truck Pre-Delivery, Maintenance and 
Lubrication Manual for the correct mileage interval for 
maintenance. Service following Pos s described in 
this Section. . | 


Valve Rocker Arm ' Assembly 
Cleaning 

Clean all parts. thoroughly | 
Inspection Á 


- |nspect pad at valve · end of бй "arms for 
. indications of scuffing or abnormal wear. If pad if 


D 
> 

EF - 

SR s. мж. 


FIG. 116 Checking Push Rod Runout 


ao ed. replace rocker arm. Do not attempt to true - | 


_ this surface by grinding. Check fulcrum and spherical: 


pushrod seats for excessive. wear, cracks, nicks: or 
burrs. Inspect fulcrum seat of rocker | arm . post i 


| excessive wear. 


Push Rods s | 


" Cleaning - 


Clean all bush rods i in a suitable solvent. Blow out oh 


. passage with compressed air: 


Inspection В p | P 


Check ends of push rods . for ` nicks, grooves, 


roughness or excessive wear. 


Push rods can be visually checked ion €—Ü 


| while still installed in engine by rotating. them with the 


valve closed. They also.can be checked with a Dial 
Indicator D78P-4201 С. or equivalent (Fig. 118), ; 


Cylinder Heads 


Cleaning 


. With valves installed to protect the — remove 
deposits from the combustion chambers and valve 
heads with a scraper and a wire brush. Be careful not . 
to damage cylinder head. gasket surface. After 


©- valves are removed, .clean valve guide bores with а 


valve guide cleaning tool. Use cleaning solvent to 
remove dirt, grease and other deposits; clean all bolt 
holes; ensure valve seats, gasket surfaces and oil 
return passages are clean. Clean all valve assembly 


= components using a suitable ‘solvent, and dry - 


thoroughly. 


Inspection | 


Examine cylinder head for cracks in “combustion Е 
chambers, intake and exhaust valve ports, and around 
intake valve seats.. Inspect exhaust valve seat inserts 
for looseness burned or cracked condition. Inspect 
gasket and sealing surfaces for Sra ugs or mars 
which may cause leakage after assembly. ` 


-` Pre-cup insert cracking is acceptable from the throat 
of the pre-combustion chamber. The cracking becomes 
unacceptable if the cracks. extend beyond the fire ring. 
Acceptable ‘апа unacceptable ` pre-cup cracks are 
shown in- Fig. 117. Replace unacceptable pues 


combustion chambers: 


Using a straight edge. and a 0.15mm (0.006 inch) 
feeler gauge, check cylinder head gasket surface for. ; 
warpage (Fig.. 118). | " 


Replace cylinder head if is cracked or warped: 
NOTE: Cylinder heads cannot be resurfaced. 


| DIAL 

INDICATOR 

.  TOOL-4201-C 
| | PUSH. 
ROD ` 


— — 


V-BLOCK ` 


-А7392-1 С. 
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FIRE RING. >. .FIRE RING * 


D . . MARK. 
. THROAT 
OF INSERT 


THROAT | 
OF INSERT ` 


PRE-COMBUSTION - Oe. 


© CYLINDER i 

CT SL CHAMBER INSERT ` 
UNACCEPTABLE 

CRACKS EXTEND BEYOND . 

FIRE RING MARK 


ACCEPTABLE 


A8707- 1B 


FIG. 117 Pre-Combustion ‘Chamber Cracking | 


Valve. Seat Runout“ 


Check valve seat шой with. Valve Seat Runout 
Gauge 081Р-6002-Е, or equivalent (Fig. 119). Follow 
instructions. of gauge manufacturer. If runout exceeds 
service limit, .reface valve and valve seat. 


Valve Seat Width 


Measure valve seat width (Fig. 102). Reface Valve 
seat(s) as outlined af мшш is not within specifications. 


Valves ` 


Critical inspection points ва 10/6 ал965 of valve г are 
illustrated іп Fig..104. Refer to specifications for service 
limits. Remove all carbon. from valve stems and valve 
heads using.:a fine wire brush or buffing wheel. : 


. Inspect valve face and edge of valve head for pits, 
grooves. or scores. Inspect stem for a bent condition 
and end of stem for grooves or scores. Check valve 
head for signs of burning or erosion, warpage. and 


cracking. Minor pits, grooves; etc., may be removed. 


Discard severely damaged valves. 


Visually inspect valve springs, valve spring retainers, | 


. locks and sleeves and discard any damaged parts. 


Inspect valve keepers for excessive wear and replace 
. in pairs as required. When installing a new valve, always 
use new valve keepers. 


Valve Face Runout 


Check valve face runout. It should not exceed 
specifications. If runout exceeds service limit, valve 
should be replaced or- refaced - as described under 
Refacing Valves. | 


Valve Stem Clearance 


Check valve stem to valve dide ао of each 
valve in its respective valve guide with Valve Stem 
Clearance TOOL-6505-F (3/8 valves); T65T-6505- -H(7/. ` 
16. valvés); Dial Indicator. D78P-4201-G, and Dial 


Indicator Bracket D78P-4201-F, or equivalent; shown in 
Fig. 120. Use a flat end indicator point. 


7.3L V-8 Diesel Engine 


STRAIGHT EDGE ` 
D83L-4201-A 


Ө, c CHECK DIAGONALLY, 
(2) CHECK ACROSS CENTER 


FIG. 118 Checking Cylinder Head Ғізіпев | 


. VALVE SEAT 
ах RUNOUT GAUGE 
i 081Р-6002-Е: |: 


| | А9624-1А . 

FIG. 119 Checking Valve Seat Runout—Typical | 
Install tool onto valve stem until fully seated, апа. 
tighten knurled set screw firmly. Permit valve to drop 


away from its seat until tool contacts upper surface of 
valve guide. | 


Position dial indicator. with its flat tip against center 
portion of tool's spherical section at approximately 90 
degrees to valve stem axis. Move tool back and forth in 
line with indicator stem. Take a reading on dial indicator 
without removing tool from valve guide upper surface. 
Divide. reading by two, the division factor for tool. If ` 
valve stem to valve : guide clearance exceeds 
specifications, install new valve jguas; as outlined. 


vave Spring Pressure 


Check the valve spring for proper pressure (Fig. 421) 
at specified spring lengths using Valve/Clutch Spring 
Tester TOOL-6513-DD or equivalent. Weak valve 
springs cause poor performance; if pressure of. any 
spring is lower than service limit, replace spring. 
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^ 7. ^ DIAL INDICATOR 
| D78P-4201-G 


. INDICATOR 
BRACKETRY 
D78P-4201-F 


. VALVE STEM 
- CLEARANCE TOOL 
.  .6505-F  - 


APPLY TORQUE UNTIL 
CLICK IS HEARD, READ 
.." TORQUE WRENCH AND 
MULTIPLY READING 
BYTWO ` `` 


VALVE/CLUTCH | 
SPRING TESTER 
. TOOL-6513-DD 


VALVE 
SPRING ^ ` 


SET KNOB TO 
COMPRESSED 
LENGTH OF 
SPRING 


A9077-1C 


FIG. 121 Checking Valve Spring Pressure 


=. Valve Spring Squareness - 


Check each spring for squareness using a steel. 
square and a surface plate (Fig. 122). Stand spring and: 


square on end on surface plate. Slide spring up to 


square. Rotate spring slowly and observe. space © 


_ between top coil of spring and square. If spring is out of 
square more than 1.984mm (5/64. inch), replace it. 


` Follow same procedure to check new valve springs. 


before installation. . _ 


assembly (Fig. 123). 


.. . CLOSED: 
.COIL END.. 
DOWNWARD 


| | A9248-1A - 
FIG. 122 Checking Valve Spring Squareness `` 
Intake Manifold LX 
Cleaning | 


_ Remove all gasket material from machined surfaces 
of manifold. Clean manifold in a suitable solvent-and dry 
with compressed air. | p: 8) NS 


Inspection "M Nu pos 
‘Inspect manifold for cracks, nicked gasket Surfaces, - 
or other damage. that would make it unfit for further 


. service. Place cylinder head mounting faces of manifold 


on-a smooth, clean surface. and check for. warpage. 
Replace manifold if warped or cracked. ` 


Exhaust Manifolds 
Cleaning! | 7 0. 1, . 
' Remove all gasket material’ from manifold(s). 
Inspection ° Е 
Inspect manifold(s) for cracks, damaged gasket 
surfaces, or other wear or damage that would make · 
them unfit for further service. Inspect cylinder head 
joining flanges of exhaust manifold(s) for evidence: or 
warpage by placing on a flat surface. Minor warpage 


can be corrected by surface grinding. If warpage is 
extreme, replace manifold. | 


Hydraulic Valve Tappets 


Valve tappet assemblies should be kept in proper 
sequence to permit installation into original position. 


. Inspect and test each tappet separately to prevent 


intermixture of internal parts. If any part of tappet 
assembly needs replacing, , replace the entire 


Disassembly | i "EE 

1.. Remove plunger retainer with small screwdriver. 
2. Remove push rod seat and metering valve.. 

3. Remove plunger and plunger spring. - | 
Cleaning | 


Thoroughly.clean all parts in clean solvent. and wipe | 
with -a clean, lint-free cloth. mU EM EIS. 
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PLUNGER . 
Т PUSH 


a PLUNGER | 
| ROD b 


RETAINER 


TAPPET 
"BODY PLUNGER | 


SPRING: 


Prol 


“METERING 
VALVE | 


A7421-1B 


| FIG. 123 Tappet Assembly ` 


Inspection 


ee 


Inspect parts and discard the entire о assembly i 
if any part shows pitting, scoring, galling or-evidence of: 
non-rotation. Replace entire assembly if the plunger is · 
not free іп body. Plunger should drop to bottom of body 2 


by its own weight when assembled dry (Fig. 123). 


Roller: should rotate freely, without excessive play.. 
Check for missing or broken needle bearings. Roller’ 


` should be free of pits or roughness. If present, inspect 
 camshatft lobes for similar condition. If pits or roughness 
are evident, replace cam follower and camshaft. 


Assembly ` | | 
1. . Coat all. parts with specified. engine. oil. 


2. Install plunger spring and plunger into tappet body. | 


3. Install metering valve and push rod seat into tappet 
-. body and install retaining ring. 


' Check for free operation by pressing down on the. 


push rod cup. Tappets can also be checked with a 


. hydraulic tester to. test. leak-down rate. Follow 


instructions. provided with test unit. 


Camshaft 


Clean camshaft in solvent and wipe dry. ере 
-camshaft lobes for scoring and signs of abnormal wear. 
Lobe wear characteristics may result in pitting in general 
area of lobe toe. This pitting is not harmful to the 
operation of camshaft; therefore, camshaft should not 


-be replaced unless camshaft lobe lift loss has exceeded | 


specifications. ” 


. Check camshaft lobe lift with camshaft installed in 


engine or on centers. Refer to ашынан Lobe Lift under 
Diagnosis and. Testing. EO a Ñ 


. Check fuel pump eccentric for excessive wear. 


‘Drive Gears 
Cleaning 


"Clean. gears in solvent and dy with. compressed a air. | 


Inspection 


Inspect gear teeth for: scores; nicks, etc. Note 
condition of tooth contact pattern. If teeth are scored, 
replace gears. 


It is not necessary to replace gears in sets. Replace 
damaged gears and check backlash, runout, etc, as 


described in this Section, to determine " апу other gear | 


should be replaced. 


қ Crankshaft Vibration Damper 
Cleaning 


Clean oil seal contact surface on crankshaft damper | 


sleeve with solvent to remove any corrosion, sludge or 
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varnish deposits. Excess déposits not readily removable 


| with solvent may be removed with crocus. cloth. Use 
. crocus cloth to remove any sharp edges, burrs or other. 
imperfections which might damage oil ‘seal during ` 


installation or cause premature seal wear. Do. not use. 


crocus cloth: to the extent that seal 


surface. . 


becomes polished. A finely polished surface may: 


produce poor sealing or cause реше seal wear. 


| Inspection. u I 


2. Inspect crankshaft vibration damper. sleeve oil Sedi 
surface for nicks, sharp edges or burrs that might 


damage oil seal during installation, 


| Crankshaft 
4 Cleaning ` 


. Handle crankshaft with care to avoid ро лк 


fractures or .damage to finish. surfaces. Clean 


with compressed air. 


Clean oil. seal contact surface at rear of. araneta | 
with solvent to remove any corrosion, sludge or varnish 


` crankshaft with solvent, and blow- out all oil р35545557; | 


deposits. Excess deposits not readily removable with. 


solvent may be removed with crocus cloth. Use crocus: 
cloth to remove апу sharp edges, burrs or other 
imperfections which might damage oil seal during . 


installation or cause premature seal wear. Do not use 


. crocus cloth to the extent that seal surfaces 


become .polished. A finely polished surface may 


. Inspection 


.; Inspect main апа connecting rod journals for cracks; 
scratches, grooves or scores. - 


Measure diameter of each journal at least four: places 


to determine out- of-round, usu or undérsize condition 


(Fig. 124).. 


the crankshaft strength may be unacceptably reduced. 
Whenever bluing is found on the Башы or fillet area, 


. the crankshaft must be replaced. 


· produce poor sealing or cause premature seal wear. . 


|. Bearing failures can cause ouertiaating of crankshaft - 
journals and a reduction of hardness. When this occurs, 


Grankshafts must not’ be sagnene: ‘Even slight 


straightening with complete absence of .cracks will · 
| dicia the bd M built into the shaft. 


CHECK FOR OUT-OF-ROUND AT EACH END OF JOURNAL 


VERTICAL TAPER ` 
(HORIZONTAL, TAPER ` 
D B VS D = OUT OF ROUND 


FIG. 124 Crankshaft Journal Measurement 
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i Fiywheel : | | 
Automatic Transmission. 
Inspection | 


Inspect · flywhéei for cracks’. Ог. other "damas that 
would make it unfit for further Service. Inspect starter 


.. fing gear for worn;.chipped or cracked teen If teeth are | 


` damaged, réplace ring gear. 


With flywheel installed on crankshaft, check a | 
face runout of flywheel Meter to Diagnosis and Testing, 


Е: this Section): E 


_ Flywheel ` 


Manual-Shift Transmission 


Inspection 


Inspect flywheel for cracks, bat соска or other Е 


damage. that would make. it. unfit for further service. 


Machine friction surface of flywheel if. it is scored or 
worn: If it is necessary to remove more than’ 1.01 6mm ` 
(0.040 inch) of stock from original thickness, or if. - 


flywheel thickness. is less than 14mm (0:55 inch) after 


- refacing, replace secondary flywheel. If necessary, refer © 


- to Secondary, Flywheel Removal and Installation. . 
CAUTION: Installation ofa flywheel less: than 14mm 


(0.55 inch). thick can cause primary flywheel | 


damage. | 


Inspect ring gear for worn, y chipped, or €— teet : 


If ‘teeth are damaged, replace ` ring gear. ` ^ 


. With flywheel installed on crankshaft, check flywhee! | 


face runout, following procedure described under 
agnosis and: Testing... а d | 


| Main and. Connecting Rod Bearing | 


CAUTION: In event ‘of bearing failure, the: ‘oil cooler 
must be disassembled and the tube bundle musi be 


replaced. ы | E 


Cleaning ` 


Clean oe inserts and c caps Ие in Solvent 


and dry with compressed air. Do not scrape gum or 
varnish deposits Tem bearing: shells. | P 


"Inspection | 


inspect each bearing багш Bearings with ж I 


- „chipped, ог worn surface should be replaced. Typical 


examples of bearing failure and causes are shown in 
Fig. 125. Cooper-lead bearing base may be visible’ . 
` through bearing: overlay in small localized areas. This - 
may not mean that bearing is excessively worn. It'is not 
necessary to replace the bearing. if bearing. 
clearance is within recommended. limits. -Check 


clearance of.bearings that appear to be satisfactory with 
Plastigage D81L-6002-B, or шы Fit new 
bearings. as оше. | 


 Confiecting Rods. po асығы 


2 


^. 


` Cleaning 


Remove bearings from rad and cap. If beangs are Ө. 


- be réused, mark them to facilitate. their installation into 
original positions. Clean connecting rod in solvent, 


including rod bore and back of inserts. po: not usea . 


caustic seg solution: 


^ BRIGHT (POLISHED): 2555 


|  GRATERS аз | B SECTIONS. 


"FATIGUE FAILURE | 


"IMPROPER SEATING ~ 


"^3 SCRATCHES’ 


| OVERLAY: `: 
А s WIPED OUT 
E ‚ DIRT IMBEDDED M E 
г, INTO BEARING MATERIAL 


| SCRATCHED BY DIRT г LACK ОҒОШ 


5. . OVERLAY GONE . - RADIUS RIDE. 
. "FROM ENTIRE SURFACE | 
©з. TAPERED-JOURNAL - _ RADIUS RIDE ` Р 

ы | E ^. .A10095-1A 


FIG. 125 Typical Bearing Failures 


Inspection | | | 
Connecting rods and related parts should be carefully 


inspected: ‘and’ checked’ for conformance to . 
. Specifications. Various forms of engine wear caused by 


these parts can be readily identified. . | : 
А shiny surface:on edge of piston. pin fae usually 


| indicates that a connecting rod is bent or piston pin hole ` 
‘is not in proper relation to piston: skirt and ring grooves. 


. Abnormal connecting: rod béaring wear can ре. . 
caused by either а bent connecting rod, ап improperly. 


“machined journal, or a tapered connecting rod bore. 


Twisted connecting rods will not create. an easily 


"identifiable wear pattern, but badly twisted rods will - 


disturb action of entire piston, rings, and connecting rod 


. assembly, ane may ре cause ors excessive. el 
‘consumption. ~ 


Inspect — M rods for.’ signs. of- fractures: - 
Inspect bearing bores for out-of- round and taper. If bore 
exceeds maximum limit and/or ш rod. ds: fractured, VE 


replace rod. 


Check ID of- бейбей rod (ӨТІН ріп Bushing. If pin 


‘bore is not within specification, replace rod. Replace: : | 


worn or damaged connecting rod nuts and bolts. 


After connecting rods are assembled to piston, check 
rods for bends or twists on a suitable alignment fixture. _ 
Follow instructions of fixture manufacturer. If bend and/ ` 
or twist exceeds specifications, replace rod. | 


Pistons, Pins and Rings | 
. Remove deposits from piston surfaces. Clean gum or: 


. varnish from piston: skirt, piston pins and rings with 


solvent. Do not use a caustic cleaning solution or a 


wire brush to clean pistons. Clean ring groove with a . 
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Piston Ring С Groove Cleaner Dat L- 6002- E or — | 


(Fig. 126). . 


CAUTION: | Extreme care . РИ Бе. used “when. 


. cleaning grooves on ағышын ып: 


i. 


Inspection 


Carefully inspect. mision for йаш аї ring lands, 
skirts, апа. ріп. bosses. Inspect pistons . for .scuffed, 


rough, or scored skirts. If lower inner portion of ring. 


grooves have high steps, replace piston. The step will 
` interfere with ring operation and cause excessive ring 
side clearance. Replace pistons that show signs of 
excessive wear, wavy ring lands, or fractures. 


Check piston-to- -cylinder: bore clearance’ by.. | 


" measuring piston and bore diameter. Refer to Cylinder 
Block ‘Inspection for bore measurement procedure. 
Measure OD of piston with a micrometer at top of piston 


skirt and at 90. degrees to pin.bore axis, (Fig. 109). 
Check ring. side clearance following procedure 


described under Fitting Piston Rings. 
Replace. piston .pins showing signs of fracture, 


etching; or wear. Check piston ‘pin fit in piston and rod.. 


Refer to Piston; Pins and Rings. - 
Replace all rings that are scored, chipped or aara 


Check ring end gap and side clearance. It is good 
practice to always install new rings when overhauling an ` 


engine. Rings should not be transferred from one Б 
to another, regardless of mileage. | 


Cylinder Block 


Cleaning 
After any cylinder bore repair operation, such as 


honing or. deglazing, clean. bore(s) with soap and water. 
Thoroughly rinse bore(s) with clean water to 
remove soap, and wipe bore(s) dry with a clean, lint- ` 


free cloth. Wipe bore(s) with a clean cloth dipped in 
engine oil.. If. these procedures are not өйөнөн, 
rusting of cylinder bore(s) may occur. | 


If engine із. disassenibled;: ‘thoroughly Ва block in 
. Solvent. Remove old gasket ‘material from all machined 
surfaces. Remove all pipe plugs. sealing oil passages. 
Thoroughly clean all passages. Blow out all passages, 
bolt holes, etc., with compressed air. 


.Remove main oil gallery plug. and use a 9.5mm (3/8- Я 


inch) diameter brush to clean. main oil gallery (Fig. 127). 
Replace oil plug after coating with Perfect Seal Sealing 
Compound B5A-19554-A or equivalent, non- hardening 
sealing compound. 


PISTON RING GROOVE | 
E “CLEANER | | 


(TOOL- D81L-6002- D). 


- 


FIG. 126 Cleaning: Ring"Grooves— Typical. | | 


: EE: у-8 Diesel: Engine 


remove апу deposits. 


NOTE: Е 
| recta top deck. of, crankcase. ре; суйпдег i 
ock. `. | | 


r Replace all expansion: type plugs showing evidence | 
of: leakage.” . sas, 


TAPPETOIL - 
GALLERIES ` ` 


` MAIN OIL | 
GALLERY к : 


A7393-1A 


Бө. 127 Cleaning Main and Tappet ой Galleries with 


Brush. 


Remove tappet ой pes "E by drilling: small hole 


іп plug and ‘prying with а: screwdriver ог suitable tool. 


Clean tappet òil galleries with a 8mm (5/16-inch) brush. 
Replace tappet gallery plugs: flush to. 1. 52mm A 
below crankcase .surface as outlined. x 


‘Ensure threads іп cylinder head bolt holes are clean. 
Dirt in threads. тау cause binding | and result in false 
torque readings. Use tap. fo.’ true- -up threads and to 


е 


| Inspection’ is 


After block has been thoroughly cleaned, сі it б | 
cracks. Minute cracks not visible to the naked eye may 
be detected by coating suspected.area with a mixture of 
25. percent kerosene :and 75 percent light engine oil. 
Wipe part dry and: immediately apply a.coating of zinc 


oxide dissolved in wood alcohol. Avoid use’of methanol 


substitute rubbing alcohol. If cracks are present, coating 


will become discolored at cracked area. Replace block - 
if cracked. 


' 'Check all machined ise surfaces for burrs, nicks, - 


. Sscratchés and scores. Remove minor imperfections with 
ап oil stone. Check Cylinder block for -flatness’ of 
. cylinder head gasket surface following procedure and. 


specifications. recommended for cylinder head. | 
If: flatness ‘is out of specification, ао not 


` Inspect cylinder wails for scoring, шде, or A 


signs of wear. Check cylinder bore for out-of-round and 
taper. 


Measure bore with an accurate. bore gauge 
following instructions of manufacturer. Measure. 
diameter of each cylinder bore at top, middle and 


. bottom with gauge placed at right angles and parallel to 


centerline of engine. Use only measurements obtained 


аі 90 degrees to engine centerline. when сасшаппа | 
piston- -to- cylinder bore clearance. 


- Refinish ` cylinders that are deeply scored arid/or 


when оші- of-round and/or taper. exceed. specifications. Er 


If cylinder walls- һауе minor surface damage, but out-: 


of- round and taper are within limits, it may. be possible. 
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to remove such damage by honing ‘cylinder walls and 
‘installing new service. piston rings, providing piston 
clearance is within specified limits. 


To remove cylinder wall glaze or to refinish a cylinder 
bore, follow deglazing and-honing procedures described 
“under Syne BIOS. ненен кчө Walls. 


Oil Pan ` 
Cleaning 


Scrape any dirt or metal panicles from inside of pan. 
Scrape or wire brush all old gasket material from gasket 
surface. Wash pan in a degreasing solvent and dry it 
thoroughly. Ensure all foreign particles are removed 
from below baffle plate. 


Inspection 


Check рап for. cracks, holes and damaged drain plug | 


threads. Check gasket surface for damage caused by 
over-tightened. bolts. Straighten surface as required to 
restore original flatness. : 


Replace pan if i cannot be made. 


Oil Pump 


Check oil pump drive gear backlash as outlined. If 
backlash is out of specification, replace pump. Oil pump 
is serviced as a complete assembly only. 


Oil Cooler 


. If oil is found in the cooling system, or coolant found 
in the oil, the oil cooler should be checked for leakage 
‘as outlined. . 


If oil cooler O- -rings are leaking, remove oil cooler as 
outlined. Disassemble and төра а$ ыы | 


Disassembly 


1. Gently rap front and oil filter headers to loosen О- 
| rings. Twist oil cooler apart (Fig. 128). . 


2. Thoroughly clean oil cooler; front header, and filter 
header in suitable solvent. The oil cooler should be 
thoroughly flushed and Чгашөй to remove all 
residue within: it. : | 


3. “Әсе new O-rings when РАТИ oil cooler. 
| Lubricate all O-ring mating surfaces and О- -rings 
‘prior to assembly with clean engine oil. 


Assembly . 
1. Install one rust colored: о. -ring into each header. 


NOTE: The inner O-ring must be installed in the 
header (not on the bundle) to avoid cutting ше 
inner O-ring during assembly. | 


2. Place large O-ring over oil cooler shell. 


3. Press assembly together. ensuring locating clips 
align in slots.. 


4. Test oil cooler assembly, as outlined before 
installing on engine. | 


Mechanical Fuel Supply Pump 


Inspect fuel supply pump for cracks or damage. 
. Inspect mounting flange for distortion. Inspect rocker 
arm spring, pin and rocker arm for wear, cracks or 


. damage. If any fuel supply pump components are 


. damaged, replace fuel supply pump. 
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O-RING 
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FIG, 128 Oil Cooler ~~ 


.ADD| SAFE | FULL 
E- SERIES 


FULL | T ‘ Do NOT OVERFILL _ 


| F-SERIES 


2 Y2615-1A 


FIG. 129 6.9L Diesel ш Level Indicators 


| Thermostat 


To check operation, placa ihermostat in a pan of 


wáter, heat water, and using an accurate thermometer, 


Observe water temperature when thermostat starts to 
open. Thermostat should start to open at approximately 
100-107°C (180-192°F) and be fully open at 
approximately 111-118°C (200- 212?F). The thermostat: 
is not adjustable. w it does nol Me D. ADONG 
limits, replace it.: | 


If problem being investigated: is ТЕЗЕК eai. 
thermostat should be checked for leakage. This may be 
done by holding thermostat up to a lighted background. 
Light leakage around. thermostat valve (thermostat at 
room temperature) is unacceptable, and thermostat 


should be replaced. - 


MAINTENANCE ` Ж 
Engine Oil Level - 


"Check crankcase oil level each time you stop for fas | 
Keep the oil-level between the FULL and ADD marks 
on the dipstick (Fig. 129). The distance between the 
ADD and FULL marks on the diesel engine represents 
two quarts. DO NOT OVERFILL. . 


Engine Fuel Filter 


Refer to Owner's and Operator's Guide or ‘Section 
10-02, Maintenance in this manual. _ 


Engine Idle Speed 


Refer to the Engine/Emissions Diagnosis* Manual 
for procedures and specifications. 


Accelerator Linkage 


Check accelerator linkage for sticking or binding. 
Ensure that throttle lever returns to the idle stop on the 
injection pump. Service or adjust, as necessary. 


“Сап be purchased as а separate item. 
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Lubricate. friction points as specified in Section 10-02, 
Maintenance, in this manual. 


Fuel Filter/Fuel Heater/Water Separator 


. "The 7.3L diesel engine is equipped with a fuel filter/ 
. fuel’ heater/water separator assembly (Fig. 130).. A 
WATER IN FUEL indicator lamp is provided on the 
instrument panel to alert the operator. The lamp should 
glow when the ignition switch is іп the ON position to 
indicate proper lamp and water sensor function. If the 


^ lamp glows continuously while the engine is running, the 


water must be drained from the fuel filter/fuel heater/ 
water separator manual drain valve as soon as practical 
to prevent damage to the fuel injection system. | 


.Drain water fróm the fuel filter/fuel heater/water 
separator manual drain valve whenever the warning 


lamp..comes on or every 8,046 km (5,000 miles). Тһе. 


WATER IN FUEL lamp will glow when approximately 
103 ml (3.5 fluid ounces). of water accumulates: in 
separator. Refer to Fig. 130. 


Drain Procedure—(E and F-Series) 
14 Stop vehicle. and. shut off engine. 


-= NOTE: To avoid engine stall-out caused by air 
entering the fuel System, do not drain fuel/ water 
separator ‘while engine is running. ` 


2. Place ап ‘appropriate container’ under the fuel 


filter/fuel. heater/water separator drain tube to 
. collect drain fluid. The drain tube is attached to the ` 
` manual drain valve at base of. water s pasi 


7 drain bowl." 


3... Manually open: drain. valve by unscrewing. ‘Allow 
<- -drain ‘valve to remain open approximately 15 
seconds or until clear (water-free) diesel fuel flows 
from drain tube. Close drain valve by threading into 


‘water separator ‘drain bowl until liquid no longer | 


.. drains from. drain tube. 


WARNING: ENSURE. THAT. DRAIN. ‘VALVE IS 


. FULLY AND SECURELY CLOSED. 


4. Re-start thé efigine and check WATER IN FUEL > 
lamp. The lamp should not glow. If it continues: to ` 


glow, have fuel system checked and repaired. ` 


Drain all traces of water from the fuel filter/fuel - 
- heater/water separator as outlined at 8,046 km (5,000 ` 
mile) intervals as е in the maintenance ` 


. |: HEADER (E-SERIES) ` 


: | ХЫ FILTER ASSEMBLY - 
FUEL PRIMING . HEADER (F-SERIES) ` 


VALVE AND CAP 
CONTINUOUS 


VENT WITH 
| _ CHECK VALVE -.- 


VACUUM SWITCH : 

J (FUEL FILTER ELEMENT . 
REPLACEMENT 
INDICATOR) 


CONTINUOUS VENT WITH . 
CHECK VALVE . 


FUEL PRIMING — 
VALVE AND CAP 


FUEL HEATER 
O-RING - 


8 | me HEATER 00-0 
| даа ер INSERT ` 


FUEL- FILTER. 
ELEMENT ` 


—.' FILTER ASSEMBLY 


DRAIN VALVE * 


CC M STEM CAP 
©. 


WATER SEPARATOR: | 
‘DRAIN БОУЫ» mE 


VENT/VALVE 
ASSEMBLY К 


MANUAL DRAIN 
VALVE Аы ТО DRAIN). 


;  A10683- 1A | 


FIG. 130 Fuel Filter/Fuel Heater Water Separator—7. 2E 
Diesel—E and F-Series l з 


schedule. At this service interval, if the warning lampis ` 
not glowing, examine the draining fluid to determine 
when clear diesel fuel flows from the drain tube. Stop. 
draining procedure as soon as clear diesel fuel арр 
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SPECIFICATIONS 


. GENERAL SPECIFICATIONS 


mE IZ ge А” | | . Oil Pressure Engine Type 
“2 € E Hot (à 3300 RPM and Number of 
Engine Bore and Stroke Firing Order kPa (PSI) | Cylinders Ң 


Compression ` 


. Ratio : 
7.3L Diesel (444 CID) | 4.1095 іп. х 4.1120 in. | 1-2-7-3-4-5-6-8 276-482 kPa (40-70) OHV.V-8 | 21501. | 
| = Newly Installed Q> | Used Over 10 Min; — ` 7 


нге | ве — | c) | g [| 0 

L л» ЕЕЕ eoo — | мм | 7b | 
@Tension measured immediately after belt is installed and before it is stretched or seats in pulley grooves (all belts). | | ш 
@lf less than 34 Kg (75 Ibs), readjust to 41-54 Kg (90-120 Ibs). m ; А 


. Valve Guide ; 3 | 
. . Bore i .. Valve Seat 
Diameter | .. Width@ | 


CYLINDER HEAD ` 


Pre-Chamber Valve Seat 


Valve 
| Insert | Runout ТІН Arrangement . 
Engine Protrusion | Intake | Exhaust | intake | Exhaust Maximum | Front to Rear 
| | — 0.0025 in. | | E 006” 1 0.065" . ы, п. А 
73L Diesel vg | 500025 іп. |03736 in.|03736 in 0,095" 0.095” 0.002 in. | LT енен 009" (0.0762mm) in any € 
ae (-0.064тт/ [0.3746 in.l0.3746 іп. | (1.651- (1.651- (0.05mm) RT Е-І-Е-І-Е-І-Е-І " ; 
| +0.064mm) |” CO "| 2413mm) | 2413mm) 2. |0006" (0.1524mm) overall 


(D Valve seat angle — Intake 30° and Exhaust 37.5. -- 
. (Q) Gasket surface finish — RMS 60-150. | 


` VALVE ROCKER ARM SHAFT, PUSH RODS AND TAPPETS | | | y 


| Valve Tappet or Lifter et 


| | Push Rod Runout | Standard | Clearance Hydraulic Lifter | Collapsed Tappet Gap 
Engine TIR Maximum Diameter to Bore | Leakdown Найе(2) 


(Clearance)@ 
0.9209 in.- "en 


0.0011 in.- 


| 0.9217 in. 0.0034 in. I 
| . Hydraulic Roller (23.391- (0.027- 20-110 Sec. 
7.3L Diesel V-8. Follower 23.411mm) | 0.086mm) For 0.125” Travel 0.185 Мах. 


` @Service limit — .005. | ЕЕ 
‚ @Time required for plunger to leakdown .125 in. under load of 50 Ibs. using leakdown fluid in tappet. 
`: (S Measured at valve tip to rocker arm. | ' | 


. VALVE SPRINGS 


. Valve Spring 


Valve Spring : 


‘Valve Spring Valve Spring. 


- ‘Compression Pressure Free Length Assembled — - Out of 
| | |. Lbs. @ Specified Height | (Approximate) . Height p Square 
^ . "Engine 2 intake® | Exhaust | intake | Exhaust | intake | Exhaust | Maximum 
- | | ҮШ 2.075 in. | 2.075 in. | | 


+ 0.150 in. 
(52.705mm 
+ 3.8mm) 


+ 0.150 in.. 
(52.705mm 
+ 3.8mm) 


7.3L Diesel V-8 


| 5/64 (0.078) 
(DService Limit — 10% loss of pressure. p s 


VALVES | | О. | | | | T" 
Valve Stem to Guide Clearance(1) 

| О Сте | юат | іше | Ens | TIR Maximum 

x 7 Diesel V8 | 0.0085 in. (0140mm) | 00065 in. 140mm | — 3° | 99 [00015 (0.0381mm) | 


@Service clearance — .0055. | | 


VALVES (Continued) — | ет | | | Е 
aca | Minimum Value Face Minimum Value Face Margin —  . 
| i Engine | Margin-Intake Valves | Exhaust Valves 


| ` 73L Diesel V-8 | 0.112 inch (2.84mm) | 0.053 inch (1.35mm) Е 


СА7429-2Е 
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VALVES (Continued) 


Valve Head Recession Relative To Deck Surface 


| Valve Stem Diameter 


27 1002-.009 inch 
( 


Pr T Na" NES —  NACON 
73LDiesel .. 37165-37285 | 37165-37285 . 042-054 in.(1.06-1.37mm) 051-063 in. (1.29-1.60mm) 
CAMSHAFT .... Е ` AMEN Е. (о 

Camshaft End Play | a E | 
| ` End Play Service Limit ` Camshaft Journal to Bearing Clearance | 


7.3L Diesel 


.025-.228mm) —- ^. | — 0.0381-0.08вәтт (0.0015-0.0035 in.) 


Camshaft Front Bearing ғ 
= Location(D ‘Gear Backlash : | 


CAMSHAFT DRIVE 


Camshaft Bearing Inside Diameter(2: 


Engine | Not! | No2 | No3 | No4 | Ne5 | 
4| 21015 ,24015- | 2.1015 2.1015- 2.1015- o 
I 4 | 21025 inch | 2.1025 inch | 2.1025 inch | 2.1025 inch | 2.1025 inch ЕРТЕ А PT 
7.3L Diesel V-8 (53.37- |. (5337- - (53.37- (53.37- “| “(53.37- | 0.020 Шо inch) |]. 0.0015 он inch) 
53.40mm) | 53.40mm) | 53.40mm) | 53.40mm) | 53.40тт) | | | 


(DDistance in inches that front edge of the bearing is installed below the front face of the cylinder block. 
@All camshaft journals are 2.0990-2.1000.. — Е © ы 0% 


INJECTION PUMP DRIVE GEAR BACKLASH — 0.0055-0.0010 


CYLINDER BLOCK = _ | | P м 
: Cylinder Bore Main Bearing Inside Head Gasket Surface Head Gasket Surface ` 
Оіатеїег(7) (3) Оіатеїего) Flatness | Finish 


73L Diesel | 41095-41115 inch | — 3.3152-3.3162 in. 0.003 inch in any 6 in.. 
| (104.38-104.43mm) | (84.21-84.23тт) ` 0.006 inch overall 


| 4.11425 inch 

 .(104.500mm) | 

x 22 4.12425 inch 

3 (104.756mm) | 
4.13425 inch | 

x _ [0030| (405.010mm) 

(Q Maximum out-of-round — .002; Maximum taper — 0.002 inch; Cylinder bore surface.finish' RMS 15-30. . 55 е M А „н 2 | 

(2 With bearing caps tightened in place. I " . | 


eo 


e 


RMS 63-125 


CRANKSHAFT AND FLYWHEEL . 


Main Bearing | Main Bearing | ` | Main and Rod | Main Bearing 


Main Bearing 


Main Bearing. | Thrust Face | Journal Taper 2222222. Bearing Journal] Thrust Face 
| Journal Journal Runout | Runout TIR | Maximum Per | Thrust Bearing | Finish RMS | Finish RMS 
Diameter | ТІН Maximum | Maximum Inch Journal Length | Maximum | Maximum 


. [| 0010 |3.1128-3.1136 іп 
Undersize ` | 0.020 [3.1028-3.1036 in. 
| 0.030 |В.0928-3.0936 in. 


(Maximum out-of-round — 0.0002. " 1:2 | 
@Service limit — 0.005. : EET uu 


| | 1.1325-1.1355 | 
7.3L Diesel 3.1228-3.1236 0.002 іпсһ 0.001 іпсһ 0.0005 іпсһ inch — 


$ 


CRANKSHAFT FLYWHEEL (Continued) | a 


| Connecting Rod Journal [Connecting Rod Journal Taper | E Flywheel and Ring 
Diameter(1) Per inch Maximum . Crankshaft End Play © Gear Runout 


Undersize 


7.3L Diesel | ‚ 2.4980-2.4990 in. 0.0005 їп .0.0025-0.0085 in. . '0030in. |. 


0.010 2.488-2.489 in Flywheel and 
| 2.478-2.479 in 
0.030 2.468-2.469 in 


Ring Gear 
: Concentricity 
(Maximum out-of-round — .0003. i | 
@ Service limit — .012. Е 


0.020 in. 
|. CAT430-2F 
(&Note: Bore diameter of cylinders 1-6 — 4.1095 in. to 4.1115 in. Bore diameter of cylinders 7 and 8 only — 4.1100-4.1120 in. 
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CRANKSHAFT BEARINGS 


| Connecting Rod Bearing to Crankshaft Clearance | = Main Bearing to Crankshaft Clearance ` 
Selective Fit | Selective Fit AC | 
| | Bearing Wall .|.. Bearing Wall 
Desired Allowable Thickness Std. Desired Allowable | Thickness Std. 


‚ 7.3L Diesel 0.0011-0.0036 іп. | 0.0011-0.0036 in. | — | 00018-00036 n. | 0001800046. | — | 
Rod to Crankshaft 


CONNECTING ROD | 
Connecting Rod Alignment 
Piston Pin ` Rod Bearing Rod Length . Maximum Total Difference Assembled 


Bushing 1.р. I.D.Q) @) Center to Center ` Bend@) Side Clearance 


7.3L Diesel | 1.1105-1.1108 ІП. 2.5001-2.5016 іп. 7.128-7.132 іп. 0.002 іп. 0.002 іп. ` 0.012-0.024 in. 


(Connecting rod bearing bore maximum out-of-round — .005 and maximum bore taper — .0005. 

(2)Pin bushing and crankshaft bore must be parallel and in same vertical plane within specified total difference when measured at the ends of an 8-inch long 
bar, 4 inches on each side of rod centerline. | 

(@With bearing caps tightened in place. 


Piston to | Piston g | | 
Skirt Diameter® @ Bore Clearance _ Pin Bore Piston Height Oversize 
Standard Selective Fit(2) Diameter Above Crankcase 
0.010 in. 2 ІП. 
| 0.020 [4.12425 in. 
0.003 {4.13425 in. 


PISTON 


7.3L Diesel See Note Below 1.1104-1.1106 


4.10375 in. + 0.00025 in. 0.010-0.031 


(Measured at 90 degrees to the pin, at 1.25 inch below oil ring groove. 

@ Service piston і5:4.10375 in. + 0.00025 іп. 

@Clearance in cylinder bores 1-6 only: 0.0055-0.0085 inch. ` 
Clearance in cylinder bores 7 and 8 only: 0.0060-0.0085 inch. 

(4)Оуегвіге service piston specifications are all + 0.0005 inch. 


PISTON PIN | B | | d 

| | | To Piston Pin · To Connecting Rod 

| Length Diameter Ring End Clearance | Bore Clearance Q | Bushing Clearance 
7.3L Diesel 2.692-2.702 in. 1.1099-1.1101 in. 0.001-0.029 in. 0.0003-0.0007 in. 0.0004—0.0009 іп. 


@Selective fit. | 


. . А 
` 


Side Clearance) Ring Gap 


nt аъ Шел. 
| [00:0 i. [4120 n. 
[кшк 


PISTON RINGS 


Standard 
Ring Diameters 


7.3L Diesel 4.11 іп. (104.39mm) |0.002-0.004 іп.|0.002-0.004 in. - [0.013-0.045 in.[0.060-0.085 іп. 


(DService limit — .002 maximum increase in clearance. 


OIL PUMP, OIL COOLER AND OIL CAPACITY 


Oil Pump Pressures Engine Oil Capacity(D | 
700 ВРМ 3300 ВРМ Imperial Qts Oil Pump Drive Gear Backlash 


276-482 kPa | ; | 
7.3L Diesel 69 kPa (10 psi) (40-70 psi) 9.7 8.5 0.0056-0.010 in. 


(DAdd 1 U.S. quart (or equivalent in Imperial quarts or liters) when replacing filter. 


OIL SEALS 


CA7431-2F 
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SPECIAL TORQUE WRENCH INFORMATION 
Use of special tool torquing adapters requires use of calculations from the formula below. | 


WHERE ` 
T = Desire torque from specifications tables 
- L = Length of torque wrench in inches/MM 
E = Length of adapter in inches/MM 
Y = Indicated torque wrench setting/reading 


Bru 
L+E 


Example: Desired torque from specifications (T) is 100 Ib. ft.. 
Adapter is 8” Long (E) | MEE - МЕ sus 
Torque wrench is 15" Long (L): Es | Ё ns 
_ 100 x 15 | 
21588. 


y =150 
23 


Ү = 65 (Арргох.) | ieee š Я 


Note: Units for ог Е may be either metric or inches — but same units must be used for both: 


СА7526-2В 
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TORQUE LIMITS — 7.3L V-8 DIESEL ENGINE. `. 7 | | Мы а с sa pO | 
NOTE: Unless otherwise specified, use standard torque chart. Torque values are with threads and washer faces coated with engine oil. Torque values are listed . 
without tolerance. Variations to torque will occur due to torque wrench calibration. Variation should be within-10% of nominal values. . ..- - 
STANDARD TORQUE — itt et ; mE MENACE s 

ENIZ I NW 


PIPE THREADS... - ^ , . “жо; | 
4827. Tr 4 148 . | 
7-11 Nem (5-8 ft-lb): 77717-24 Nem (12-18 ft-lb) 


` 
.. 


ETT 
2 94:47 Nem (25-35 ft-lb) 


| 3/818 С 
30-44 Nein (22-33 ft-lb) 


Air Cleaner Stud Adapter 61 Nem (45 ft-Ib.) (See Note @) . 
[CmswtGerSew 00071 

Connecting Rod Nut `. | 3E 

Crankcase Front Cover | 
| Cylinder Head Bolts (New) iw =: 
Fuel Supply Pump -` = | | 
Fuel Filter Adapter to Bracket 
Fuel Filter Bracket to Cylinder Block ' : 


Fuel Filter to Adapter `. К. | 


Flywheel to Crankshaft 

Main Bearing Cap Bolts | be Dee tel 

Manifold — Exhaust (with Prevailing Torque Bolt) | AE 
[Wnbi—mae —— C | 8 - [| 


Oil Filter-to-Header Adapter 


Oil Cooler to Cylinder Block и 
Oil Cooler Plug mE 
. Oil Pan Drain Plug 


Oil Pan to Cylinder Block 
Pulley to Vibration Damper —  - 


Valve Cover Bolt > 


Valve Lever Post Bolt 


| Glow Plug 
Nozzle Assembly 


Injection Pump Gear Mounting Bolts 


| Secondary Flywheel to Primary Flywheel 
Water Pump to Front Cover 


Nozzle Connector Nut (Injection Pipe) | 


(D Use Standard Torque Chart Above. ` | 
D Tighten to 51 Nem (38 ft-lb), then to 69 Nem (51 ft-lb). as 
Tighten to 88 Nem (65 ft-lb), then to 122 Nem (90 ft-lb), then 135 Nem (100 ft-Ib). 
(4) Tighten to 101 Nem (75 ft-lb), then to 129 Nem (95 ft-lb). | ME 
RTV Sealer required, refer to Light Truck Engine Shop manual. | 
Tighten to 33 Nem (24 ft-lb), then tighten again in sequence. I ple 
Tighten to 8 Nem (6 ft-lb), then tighten again to 8 Nem (6 ft-lb) in sequence. (0-02 : e 
Tighten to 47 Nem (35 ft-lb), then tighten again to 47 Nem (35 ft-lb) in sequence. Apply anti-seize compound prior to installation. 
Apply Lock'n Seal? to all threads prior to assembly. 7 | Zu I DL 


` > . < 55% 
“ 


Injection Pump Outlet Fitting Nut И 
Injection Pump Gear Cover | | 
| Heater Hose Connector (Water Pump, Cylinder Head) 


.. | Alternator Bracket:to Cylinder Block ` 
. | Alternator Pivot Bolt | : 


@ 


(90) 


- 


© 


CA7425-2G 
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SPECIAL SERVICE TOOLS. ` LES, 25221 Н VON 
Too! Number оо 

T50T-100-A “ | Impact Slide Hammer ` 7. | 0887-6084А · | Exhaust Valve Seat Remover/Replacer (| 

peai-so08 |на | ревел = 

DrPamtt | Dial indicator rackety — | телөзел 

` D78P-4201-G :: | Dial Indicator — 1 Inch Travel - 2. | T83T-6316-B ` 
D81L-4201-A `. i | . T74P-6375-A Flywheel Holding Tol ^" У-У 

70014010 — т687-50А | Тара Ble Оо Wrench — 
Hydraulic Tappet Leakdown Tester `` 

Valve Stem Clearance Too 5 ss, | 
Valve Spring Compressor — 


‘Connecting Rod Installation Guides 


‹ 


Feeler Gauge. 
Dial Indicator w/Bracketry 


T77F-4220-B1 ` ` Gear Puller ^ | |  TOOL-6500-E ` 


- 


T83T-6000-D6.9 ` | 6.9L Essential Service Tool Kit TOOL-6505-F 

T70P-6000- | Engine Lifting Brackets | |  T83T-6513-A 

D81L-6002-B . | Plastigage о... [| TOOL-6513-DD | 
peiL-e002-c | Piston Ring Comps | TOOLSSeSAB. | Cup Shaped S HEN. 
D81L:6002-D- — | Piston Ring Groove Cléaner .. ...- | T83T-6571-A | 
'D81P-6002- Т83Т-6700-4 || Front Crank Seal Replacer, - · 
‘D83T-6002-A ` ТӨЗТ-6701-А ` Rear Crankshaft Seal Replacer 


- . 
. 25 
. 


. 
' 


Valve/Clutch Spring Tester 


Z= ¿C deret 


D83T-6250-A Camshaft Installation Adapter ` TT83T-6701-B. Rear Crankshaft Seal Pilot | 
T65L-6250-A Camshaft Bearing Set | Т86Т-9000-С Injection Pump Mounting. Wrench `. 


T68P-6135-A 


. 0831-4201-А — . | Straight Edge РНК 
T83T-6312-A Fan Clutch Pulley Holder ` быз айсы . T83T-9396-A 
T83T-6312-B Fan Clutch Nut Wrench — . 505 | T83T-9424-A. . 


D83T-9000-E `” | Throttle Control "^ = T83T-9527-A 


^. | Piston Pin Remover/Replacer - 


T83T-9000-C€ Ң Injection Pump Rotating Tool . .. EE 


183Т-9395-А. | 


Fuel System Protection Cap Set ` ` 
ше! Line Nut Wrench . - | 


Intake Manifold Cover ` . 
Nozzle Seat Cleaner 

O-Ring Tool ` | 
Valve Stem Clearance Tool (7/ 


. 
> 


| D83T-6015-A Expansion Plug -Replacer. | T71P-19703-C 
 D63T-6134-A ` Piston Cooling Jet Installer ^ — ^ — -| 7Т65-6505-Н 
D83T-6085-A Valve Guide Tools m | | 


16 Valves). | 


de 


' CA7423-2F 

. ROTUNDA EQUIPMENT | Ju | МШ теі 175 "TEIL КА wu KR 
Description _ Ар (oe = Т А 

U 


niversal Load Positioning Sling 


[озот 2. | Injection Nozzle Geaning Kit 
“Engine Lifting Bracket `'' 
(балла — — | реве так — — 


t 
- 
aa - 


014-00726 | Oil Cooler Internal Leakage Tester 
Ур. Oil Leak Detector | 
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_VEHICLE APPLICATION. бу “sas upa a s s 23-0157 


VEHICLE APPLICATION - 
.All Light Truck Models. 
DESCRIPTION 


The Ignition РАК is TFI- IV. with either a mm : 


. distributor or a closed bowl distributor (Figs. 1 and 2). 
The. System used depends on engine ис 


| Distributor Assembly—TFI- T 


Universal Distributor 


The TFI-IV, EEC-IV’ engine ignition ieni rores a 
üniversal distributor design (Fig. 2) or. a closed bowl 
design (Fig..3) which 'is cam gear driven and uses no 
centrifugal or vacuum advance. The -distributor is 
conventionally-mounted on the engine. The. distributor 
has a die-cast base which incorporates an integrally- 


` mounted TFI-IV ignition module, a "На! effect". vane `` 
switch stator assembly, and provision for fixed octane. 
adjustment. No distributor calibration is required and . 


initial. timing is not a normal adjustment. 


‘The ‘distributor cap, adapter, апа. rotor are standard 
design for all applications including the 5.0L’ engine 
which was previously a dual level cap and rotor design. 


TFI- ІМ ignition cae 
. The universal distributor ignition system uses the _ 


Thick Film: Integrated (TFI)- IV ignition module (Fig..4). 
The module is contained in molded thermo-plastic and 


is moünted on the distributor base. The TFI-IV.module 


features а: "ривһ start" mode. This will allow "push - 
starting’ of the manual transmission. vehicles ‘should. it 


.be necessary. 


Vehicles equipped with TFI- IV use an = Core ignition 


coil. The ignition coil connector, allows a tachometer 


connection, using. an alligator e without IPIS the 


coil. connector. : 


The. spark plugs used are иШ! v2 inch) standard | 
reach, tapered seat design. ` =: 


e The TFI-IV module; used with the universal distributor 
‘supplies voltage to the PIP (Profile Ignition Pickup) 
sensor, which then provides crankshaft POSEE 
information to-the module (Fig. 5).. - | 


е The TFI module passes this information to the EEC- М 

module, which calculates: spark timing and sends a 
-signal (spout) to the TFI ignition module to turn off the 
сой and: produce a spark to fire the. spark plugs. ` 


e The TFI ignition module determines ‘dwell and limits 
primary current to a safe value. If there is an open in 
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FIG. 4 Thick Film Integrated (TFI). ignition System. with Universal Distributor 2 Y oa 


+ 


“the spout” signal wire, the: ignition modulé Will. use | ‘aGuirenicnits will bé affected. . -Refer 46. 5 Engines” 
the. PIP sensor sae to SPIONE a Span Al ace Emissions. Diagnosis* manual ànd Vehicle Emission 


- timing. ` | - Control Information: Decal for initial Toing, and Spark Wo CN 


• Тһе -ignition ground: is a. around: а [T plug gap procedure. and information. ' E. 
between. the TFI module and the EEC-IV module. 


DIAGNOSIS ` AND TESTING ` Pe de " ES 
|| The operation of the universal distributor: (Fig. 7) is | 
accomplished by the Hall'effect vane switch assembly, — - . Procedures for ignition system ШЫ: апа testing a 
. which causes the ignition.coil to be switched off апа оп ., are: ‘shown in the Engines Us Diagnosis manual. | 
by the EEC-IV and TFI-IV modules. The vane switch is 2 


an d^ mee package consisting of a Hall sensor on REMOVAL AND INSTALLATION: 
one side j. 4 | 


E rotary vane cup. made of ferrous. metal is. ТЕ! to ` Distributor: 
trigger the Hall effect switch. When thé window of the 


t 


vane cup is between the magnet and Hall effect device, . TFI- ‘IV System. | 2 e FI a 2. 
а magnetic flux field.is completed from the magnet. ЕТ Su | 
through the Hall effect device and back to the magnet. Removal ` ur uo. ^ Sei Aere Mu pp ce 2. 


As the vane passes through the opening, the flux lines + 


are shunted through the vane and back to the magnet. | bs | Disconnect the primary "wiring connector” fróm 


à distributor.: 

A voltage is produced while the vane. passes through: | qo. | 
the opening. When' the varie cleàárs the opening, the ^ — NOTE: Prior to removing ‘the distributor cap; ark : 
window causes the signal to go to zero voltage.. The , һе position of the Мо. 1 wire tower zon: е 
signal is then used by the EEC-IV system for'crankshaft ` . distributor base for future reference. 7, 


position sensing апа the computation of the desired 5 ‘Using а screwdriver, remove the distributor capt 


spark advance based on: engine demand and: 7: 
calibration. The conditioned spark advance and voltage. =- ` sts the way. ООП i and the piae MSS: 
distribution | is. _accomplished through. а conventional E y | Fas e y MEE 
rótor (Fig. 8). сар and ӨШТІ ҮЛГӨЗ. — "os 52” P Remove’.the rotor ‘and. place it. out of the Way. 10 

е 9 coe ы S 27 avoid. damage. uu aux WA 8, 
ÁDJUSTMENTS = Ж Е ж 2 `R th ЛЕГО ne: e. I ЖШ жаа. i ES 
NOTE: The timing set ón TFI ignition. systems is not tots emove B cohnéctor.. Қы лл d S) 
recognized as a normal adjustment. Also, do not Du. Remove: the: distributor hold: down bolt апа blamp? 
change timing by use of different octane rods: without: |. апа remove the distributor. Do о rotate engine. | 
first having the proper authorization as federal emission > ` _ while distributor is removed. EUN CU 


m e SPESE ` И b Sau < “Can be purchased: as а separate | item.’ 
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FIG. 2 Universal Distributor r Exploded "View '- 


Installation ` 


| 1. 


Rotate- the distributor shaft SO that the rotor tip is 
"pointing toward the mark ОИ таде оп the 
- distributor "base. M 


of the vane is centered in: the vane switch. stator 
assembly. 


Rotate the distributor i in the engine block to align 
the leading edge of the vane and the vane switch 
and verify: that. the rotor |5 ко. at No. 1 сар 
terminal. 4 


NOTE: If the vane aed vane. swich: stator cannot | 


be aligned by rotating the distributor in:the engine 
block, pull the distributor out of the block enough to 


disengage the distributor and rotate the distributor 


to engage a different distributor gear tooth. Repeat 
. Steps 3, 4 and 5 as necessary. 


Install distributor hold-down bolt and clamp. Do not. " 


tighten at this time. 


Connect distributor P 
harnesses. 


Install the distributor rotor. 


tighten the пете screws 2.8-3. эм 
ft-lb). 


TE 


Install the distributor cap and: wires. Check that the nd d 
ignition wires are securely attached to the сар апа 


E spark plugs. 


| Set initial timing, with a timing light, to specification. . 
Refer to the Vehicle Emission onto ora: 


Decal. 


Continue rotating slightly so that the 70 edge 


and тагу wiring - 


Install the distributor cap adapter as spplicable апа. 


. General Ignition Service 
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7. B4325-1A 


IGNITION 
. .J MODULE. 
. ` 124297 ` 


7 B4082-1D 


pu 4 Ignition Modules: 


10. Tighten distributor hold own bolt о 23- 34 N: m 


(17-25 ft-Ib). | 
Check and adjust timing, if necessary. 


"NOTE: Except for the cap, adapter, rotor, stator; 
: TFI. module ‘and O-ring, no other distributor 
assembly. parts are replaceable. There. is no 
calibration required with ше universal- distributor. 


| Stator Assembly. 


(With Electronic Engine Control). 


_interfere with work area. Remove TFI 


Removal and Disassembly 
ae 


Using a screwdriver, remove the distributor cap. 

Position the cap and wires aside so as not to- 
module 

connector. 


Remove distributor from block per the distributor | 
removal procedure in ues ‘Section. " 


Remove rotor. 


Remove the two screws holding the TFI module по: Т. 


the base. . 
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5. 


“10. 


2211. 


12. 
213. 
га 
2215. 
16.7 
“47. 


Remove the module, wipe the grease from the 
base and module keeping the surfaces free of dirt. 


Remove the two screws holding the armature and ` 


remove. the. -armature. 


NOTE: ‘Hold the gear to. ‘loosen: ‘the. armature | 


screws, do not hold the armature. 


To ease the assembling of the stator, mark with a 
. felt tip pen, the armature, gear and collar if presen 


to note orientation. 


Remove and discard pins in^ gear and collar if 


present. . 


Invert the distributor and place in the Axle Bearirig | 


Seal Plate T75L-1165-B with Bearing Puller 
Attachment D84L-1123-A, and pies off the gear 


аз. shown in Fig. 9. 


Remove thrust washer from distributor shaft and 


retain (4.9L only). 


‘Before removing shaft from base, check for buns 
on end of shaft and especially around, drive pin. 


hole. If. burrs are present, polish shaft with emery 


paper and wipe clean before removing shaft from ` 
-base to prevent. damage to bushing in base. 


"After ensuring that there are по burrs, remove 
„Shaft. assembly by. gently. pulling up on shaft plate. 


Remove.octane rod retaining screw and retain. 


Remove octane rod assembly and retain. 


Remove two stator assembly screws and retain. 


Remove stator assembly from top of bowl. 


Inspect base bushing for wear or signs of excess. 
. heat concentration, replace competes distributor 


PES Ben if damaged. 


T 
— SPOUT ` 
— START 
— RUN 
COIL 
IGN GND 


PIP O 


SPOUT — ` 
— 
IGN GND 


. CONNECTOR . 


+ 
~ 


“TO EEC IV 


‘General Ignition Service | | | 


18. 


19. 


1. 


2. 


10. 


FIG. 5 Typical Thick Film Integrated (TFI) Ignition System with Universal Distirbutor- 


23-01-4 


Inspect base O-ring for Guts or damage and- 
replace O-ring, .if necessary. 


Inspect. base for cracks. and wear. Replace 
complete distributor assembly if damage is found. 


Installation and Assembly | 


Place the stator assembly over the bushing and Ë 


press down: to. seat. 


Place the stator connector in position. The tab 
should fit in a notch on the base and fastening 
eyelets aligned with screw holes. 


Position wires away from moving parts. 


Install the two stator screws. . Tighten Screws to | 
1.7-4.0 Nem- (15-35 іп-Ір).. | 


Install the octane rod, ыд. {һе rod өн {һе 


base hole (if required). 
| Place the. end of the сапе гоа onto the same . 


post as the. original stator, only one post should 


easily fit into the rod hole. 


Firmly seat octane rod. seal intó -housing (if 
required). | 


' 


| Install the octane’ rod screw. Tighten to 1.7-4.0 | 


N-m (15-35 in-Ib). 


Apply lubricant ESF- M2C70-A, 10W30 or 10W40 
SFE motor oil or equivalent to the distributor snan 


below the armature. 
NOTE: Do not over Ыса. 


Insert the shaft through the base bushing. 
Place the collar, if required, over the shaft and line | 


‚ир mark 'on armature and collar to, aid ш 
PARA. Prona drill 09185 | 


D4AB-14489-GA . ` 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


23-01-5 | | 3 General Ignition Service | | EN _23-01-5- 


TO BATTERY | | 
IGNITION |. ` TI | тала ЭЕ 
SWITCH: . за” СЕ 
TO STARTER RELAY «——ө әс —À.. "M EE FL 
i» B N/D SW ' ЕМЕ * 
START. : 
TFI POWER E 


- PIP POWER 
TO | 
ТЕ! У 
то 
DISTRIBUTOR | 
PIP-B | 
SPOUT ` PIP-B PIP-A: 
START | ‘GROUND “IGN. GND. 
en: . SHIELD-B SHIELD-A ` i 
TFI POWER | | | SS 
PM ` ` PIP POWER ` мс.” 
COIL: > Mme | 
GROUND A ue 
© B5076-2A 


FIG. 6 Typical Thick Film Integrated (TFI) Ignition System with Closed Bowl Distributor 
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MAGNET , 
i 2n DEVICE 


DEVICE 
2 OUTPUT = 0 VOLTS 


WINDOW AT SWITCH __. 


FIG. 7 Universal Distributor Ignition Switching - 


FIG. 8 Blade Rotor—Typical 


‚12. 


13. 


14. 


-15. 


NOTE: Drill holes through shaft and collar should 


align on both sides of shaft. If holes do not align, 
the collar may be 180 degrees out of alignment on 
the shaft. Rotate the collar on the shaft one > half 
rotation, ‘and then check. | 


| Insert new roll pin through collar and shaft. Pin / 


should be flush with oe sides of collar when 
seated. 


Place a 1/2. inch does well socket over the shaft, | 


invert and place on arbor plate (Fig. 10). ` 
Place the distributor. gear on the shaft and line up 


the mark on the armature and gear. 


NOTE: The hole in the ‘shaft and gear must be 
lined up as accurately as 2 | to ensure ease . 
- of roll pin insertion. | 


-Place а 5/8-inch deep well socket over the shaft 
and gear, and press. gear. to align with original drill : 


. hole (Fig. 11). 


16. 


47. 


18. 


NOTE: If the gear holes do not align, the gear must 


. be removed and repressed on. A drift punch will 


not align the holes, as in the collar, the holes 
' should align. 


Insert a new roll pin through gear B shaft. Pin 
should have proper extrusion. Refer- to chart 
following Step 7. 


Replace and tighten amaruie 2.8-4.0 N-m (25- 35 
.in-Ib). | ! 


Check distributor for 66. movement over full 


rotation of shaft. 


NOTE: If the armature hits the stator, replace the | 


. entire distributor а. 


General Ignition Service 


HALL EFFECT 
DEVICE 


. 23-01-6 


SHUNTED 
FLUX PATH ` 


PERMANENT 
MAGNET 


HALL 
EFFECT 
DEVICE 


OUTPUT = 0 VOLTS | 


МАМЕ AT SWITCH | ! 
ees | B4308-2B 


. ` AXLE BEARING 
SEAL PLATE 
T75L-1165-B 


- BEARING PULLER 
ATTACHMENT 
D84L-1123-A 


B4289-1B | | 


| FIG. 9 Stator Gear Removal 


19. Wipe back of module and distributor module 


mounting: face free of all dirt. 


20. Apply Silicone ‘Dielectric Compound. D7AZ- | 


19A331-A or Motorcraft WA-10 or equivalent to the 
. back of the. module. Spread evenly, thin, even 
. coverage. to- the entire back of the module. 


-. 21. Turn the distributor base upside down 50 that the 


stator connector is in full view. 


22. Insert the module and watch that the three module 
pins are inserted into the stator connector. Fully ` 
seat the module into the module and against base. | 


23. Install two module screws. Шш; screws to 1 .7- 
4.0 N:m (15-35 in-Ib). 


24. Install the distributor as outlined. 


25. Connect: TFI module to wiring harness. | | 
_ 26. Replace distributor сар. Tighten screws. to 23-34 


© Nem (17-25 ft-lb). 
27. Re-time engine: . SMS | 
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| 5.0L/5.8L 67555-S 


67555-9 


67775-52 


Adapter ` 


Refer to Fig. 1. 


| Removal 


1.. 


Remove the secondary wires. 


22.2 Unclip the distributor cap and lift straight off the | 
' distributor. 
.3.. Using a screwdriver, loosen the adagter КҮЛЕТІН 
|. Screws and remove the adapter (eight Суб 
applications only). 
installation 
1. f previously removed, Solace: rotor. 
2. Install adapter in Sekar and tighten attaching 
| screws to 2.8-3.9 Nem (2.1-2.9 ft-lb). 
23. Install the cap, noting the square ыпта locator, 
and fasten the clips. 
4. Install secondary wires, noting correct locations on 


the distributor cap. 


Ignition Module—TFl- IV 
. Removal 


E 


Using a screwdriver, remove distributor cap and 
© adapter. Position it and the attached wires aside so ` 


as not to interfere with the work area. 
Remove TFI harness connector. 


Remove distributor from engine using security- type 
Distributor: Hold-Down: Wrench T82L-12270-A or 


. equivalent. 


. . Place removed distributor on work bench. Remove 
the two TFI module attachment screws. ` 


B4291-1A 


FIG. 10 Distributor with Push-On Rotor 


Gear Thrust Gear Roll 


> "ш T 


Extrude Evenly, 
Both Sides 


675559 __ 


Collar 
Pin | 


LIA K 67555-5 


CB4290-2C 


Pull RH side of module - down the distributor 
mounting flange and then back up to disengage 
module terminals for connector in distributor base. 
The module may then be pulled toward flange and 
away from the distributor. 


CAUTION: Do not attempt to lift module from 
mounting surface prior to moving entire TFI 
module toward distributor flange as damage to 
the pins at the distributor/module connector 


may result. 


Installation 


1. 


FIG. 11 Drill Hole Alignment 


Coat the metal base m of the TFI ignition 
module with silicone compound, approximately 
.80mm (1/32 inch) thick. Use Silicone Dielectric 
Compound D7AZ-19A331-A or equivalent grease. . 


Place TFI module оп distributor base mounting 
flange (Fig. 2). 


Carefully position TFI module assembly towards > 
distributor bowl and engage ӘЗ) the three 


' distributor connector pins. 


Install the two TFI module mounting SCrews. 
Tighten screws to 1.7-4.0 N:m (15-35 in-Ib) (Fig. 
2). : a ЕИ 


BEN 


 B4293-1A 
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5. Install distributor on engine. 


6. Install distributor cap and adapter. Tighten adapter 
mounting screws to 2.8-3.9 N-m (2.1-2.9 ft-lb). 


7. Install TFI harness connector. 


8. Using an induction timing lamp, verify engine timing 


per specifications on engine decal. 


9. If the engine was originally timed with the ' ‘positive 
buy" timing, deface or destroy the "positive buy" 
timing label. | 


Octane Rod—TFl- IV 


Removal 
1. Remove cap, ЕТТЕН and rotor. 


2. Remove the octane rod 4mm е шш Pineng 
-screw (Fig.. 2). 


3. Slide the octane rod grommet out toa point where 
the rod can be disengaged from the stator 
retaining post and remove the octane rod. 


NOTE: Retain the grommet for use with the new 
octane rod (Fig. Б; | 


Installation. ` о | 
1. .. Install. the grommet оп the new octane rod. 


2. Install the octane rod into the distributor, making 
= өше it engages the stator retaining post. 


23. Install the retaining. screw. Tighten to 1.8-4.3 Nem 


(15-35 in-Ib). 


4. Install the rotor, adipis and cap. Tighten rotor. and 
adapter ` screws to 2.8-3.9 N: m e 1-2.9 
ft-lb). ` 


Ignition Wires 


The ignition wires include the spark plug wires | 


connecting the distributor cap to the spark plugs and 
the ignition coil wire connecting the distributor cap to 
the high voltage terminal of the ignition coil. 


These wires are designed to reduce radio 
interference caused by high voltage discharges in the 
ignition system. 


For testing procedures, refer to the Ignition Section of 
the Engine/Emissions Diagnosis* manual. Do not, 
under any circumstances, puncture an ignition wire with 
any type of probing device. 


Removal 


When removing wires from spark plugs, use Spark . 


Plug Wire Remover T74P-6666-A or equivalent (Fig. 
12). Grasp and twist the spark plug wire boot back and 
forth, then pull the boot off the plug. Do not pull directly 


on the spark plug wire, or it may separate from its | 


terminal inside the spark plug wire boot. 
| Installation 


Whenever an ignition wire is removed from a vigour 
plug or ignition coil or distributor cap terminal, silicone 
compound must be applied to the spark plug wire boot 
before it is reconnected. Using a small, clean tool, lightly 
coat the entire inner surface of the boot with Silicone 
Dielectric Compound D7AZ-19A331-A or equivalent. 


1. Attach each wire to proper terminal of distributor - 


cap. Be certain wires are fully seated on terminals 
(Fig. 13). 


c BON 


X. SPARK PLUG 
WIRE REMOVAL ` 
T74P-6666-A 
OR EQUIVALENT 


TWIST AND PULL - 


| | B3496-1D 
FIG. 12 Removing Wires from Spark Plugs 
2. . Remove wire separators from old wire set and 


install- them on new set in approximately same 
| position. 


3. Connect wires to proper spark plugs. Install ignition 
coil wire. Be certain all wires are fully seated on 
terminals. 


Distributor ‘Cap and Rotor 
Removal: and Installation 


1. .Remove spark plug wires from, cap and tag for 


installation. 


Remove coil wire from cap. | 
Loosen two captive screws. Remove cap. 
Remove rotor, if necessary. | 
To install, reverse ee 1 ішегі 4. 
p Plug 
Removal . 


1. pennies spark plug wire from spark plug, using 
Spark Plug Wire Remover T74P-6666-A or 
equivalent (Fig. 12), with a twisting-pulling motion. 
Do not pull directly on spark plug wire. 


2. Inspect spark plug wires for physical uud 


Heplace as necessary. 


З. Clean area around each spark plug port uL. 


compressed air. : 
4.  Hemove spark plug. ` 
Installation | 


1. Set spark plug gap to Specification as shown on 
Vehicle Emission Control Information Decal. | 


2. Install spark plug and tighten to Specification. 


3. Coat the inside of the spark plug wire boot with 
` Silicone , compound and install on spark plug. 


CLEANING AND INSPECTION 


Distributor Assembiy 


Clean distributor using compressed air. Ensure no 
metal chips adhere to stator assembly. Inspect 
distributor to be certain all components are securely 


attached and stator assembly moves freely. Check that 


“Сап be purchased as a separate item. 
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sleeve .апа plate assembly rotates freely on distributor 
shaft. Aem | 


Distributor Cap and Rotor 


Wipe the distributor cap and rotor with a clean cloth 
dampened with soap and water. Remove.any soap film 
and dry with compressed air. SPEI 

Examine for cracks, carbon tracking, dirt or missing 
carbon button in cap. Replace as. necessary. Refer to 
Distributor Сар and Rotor, Removal and Installation. 


Spark Plugs 


Examine the spark plug for cracked ceramic insulator 
and condition of firing end. Refer to- Fig. 14 for various 
conditions and actions. 


Ignition Wires 


.. Without removing. wires from. spark plugs, distributor 
cap or coil, wipe wires with a clean, damp cloth and 
inspect for visible damage such as cuts, pinches, 
cracked or torn boots. Replace as necessary. 


| Ignition Coil 
Wipe coil tower with a clean cloth dampened with 
soap and water. Remove any soap film, then dry with 


CYLINDER NUMBERING ANO 
DISTRIBUTOR LOCATION 


OISTRIBUTOR 


FIRING OROER AND ROTATION 


CLOCKWISE 


CAP CLIP 
POSITION 
CAP CLIP 
POSITION 


FIRING ORDER - 1-5-3-6-2-4 


“ROTATION ы 


CRANKSHAFT TIMING MARKS 


FIG. 13 Engine Firing Order 


General Ignition Service 


_ compressed air. Inspect for cracks, carbon tracking and 


dirt. i 


Ignition Ballast Resistor 


The Ignition Ballast Resistor is actually a specific 
length of special wire. It.is used to limit the primary 
ignition circuit current in the RUN mode. It is part of the 
vehicle wiring harness inside the passenger. 
compartment. Under no circumstances should it be cut, 
spliced or replaced by any other type of non-resistance 
wire. = 


Tachometer ‘Connection Oo 
The ignition coil connector. allows а tachometer 
connection using an alligator clip without removing the 


coil connector. Insert the alligator clip into the "ТАСН 
TEST' cavity. | 


NOTE: Do not allow this clip to accidently ground toa 
metal surface, it may permanently. damage the coil. 


Distributor Identification 


The distributor assemblies can.be identified through | 
the information stamped on a metal tag (Fig. 15) 
attached to the distributor by a diaphragm assembly 


attaching screw. 


CYLINDER NUMBERING AND ` ` 
DISTRIBUTOR LOCATION: ` 


DISTRIBUTOR 


FIRING ORDER AND ROTATION 


COUNTERCLOCKWISE 
CAP CLIP 
POSITION 


FIRING ORDER 
58L — 1-3-7-2-6-5-4-8 
6.0L, 7.5L - 1-6-4-2-6-3-7-8 


1 ROTATION — 


CRANKSHAFT TIMING MARKS 
5.0L, 5.8L, 7.5L | 
В4180-28 
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САР BRIDGED 


IDENTIFIED BY DEPOSIT 
BUILDUP CLOSING GAP 
. BETWEEN ELECTRODES. 


CAUSED BY OIL OR CARBON 
FOULING. REPLACE PLUG, 
OR, IF DEPOSITS ARE NOT 
EXCESSIVE, THE PLUG CAN 
BE CLEANED. 


CARBON FOULED 


- IDENTIFIED BY BLACK, DRY FLUFFY 
CARBON DEPOSITS ON INSULATOR 
TIPS, EXPOSED SHELL SURFACES AND 
ELECTRODES. +; 


CAUSED BY TOO COLD A PLUG, WEAK ` 
IGNITION, DIRTY AIR CLEANER, . 
DEFECTIVE FUEL PUMP, TOO RICHA 
FUEL MIXTURE; IMPROPERLY OPERAT- 
ING HEAT RISER OR EXCESSIVE | 
IDLING. CAN BE CLEANED. ` 


Ж 


OVERHEATING 


IDENTIFIED BY A WHITE OR LIGHT 
GRAY INSULATOR WITH SMALL 
BLACK OR GRAY BROWN SPOTS. 
AND WITH BLUISH-BURNT 
APPEARANCE OF ELECTRODES. 


CAUSED BY ENGINE OVER.. 
HEATING, WRONG TYPE OF. 
FUEL, LOOSE SPARK PLUGS, TOO 
HOT A PLUG, LOW FUEL PUMP 
PRESSURE OR INCORRECT 
IGNITION TIMING. REPLACE 

THE PLUG. 


| General ‘Ignition. Service Е | 


NORMAL 


- 


IDENTIFIED BY LIGHT TAN OR GRAY ` 


DEPOSITS ON THE FIRING TIP. 


* 


23-01-1 


OIL FOULED 


IDENTIFIED BY WET BLACK ` ` 
` DEPOSITS ON THE INSULATOR 
SHELL BORE ELECTRODES: 


: CAUSED BY EXCESSIVE OIL 
"A ENTERING COMBUSTION 

. CHAMBER THROUGH WORN 

. RINGS AND PISTONS, 

' EXCESSIVE CLEARANCE 
BETWEEN VALVE GUIDES AND 
STEMS, OR WORN OR LOOSE . 
BEARINGS. REPLACE THE PLUG. 


IDENTIFIED BY MELTED ELECTRODES . 
AND POSSIBLY BLISTERED INSULATOR. 
METALIC DEPOSITS ON INSULATOR ' 
INDICATE ENGINE DAMAGE. | 


CAUSED BY WRONG ТҮРЕ OF FUEL, 
INCORRECT IGNITION TIMING OR 
ADVANCE, TOO HOT A PLUG, BURNT 
VALVES OR ENGINE OVERHEATING. 
REPLACE THE PLUG. 


St 


FUSED.SPOT DEPOSIT 


IDENTIFIED BY MELTED OR 
SPOTTY DEPOSITS RESEMBLING 
BUBBLES OR BLISTERS. ES 


CAUSED BY SUDDEN 
ACCELERATION. CAN BE 

‚‚ CLEANED IF NOT EXCESSIVE, 
OTHERWISE REPLACE PLUG. 


B4230-2A . 


0 


FIG. 14 Spark Plug Inspection 
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DATE CODE | 
READ: 


е YEAR (0-9) T 
* MONTH (A-M, "I NOT USED) 
* DAY (1-31) | | 


[| Basic part 
NUMBER ` 


` FIG. 15 Distributor Identification 
. SPECIFICATIONS 
TORQUE SPECIFICATIONS 


^ Distributor .Hold-down Bolt Е | | 2 23-34 17-25 ft-lb 


Е Distributor Adapter to Distributor Base 002222250000 | 18-23 in-lIb. | 
A TFI Ignition Module Mounting Screw | 15-35 
Spark Plug to Cylinder Head 49L Е { 20-27 2215-20 ft-lb 


50L 581, 75 T s | me 
| | S сы 5 CB4182-2E 
SPECIAL SERVICE TOOLS — 0-2 | Ue c 
| T75L-1165-A ` | Axle Bearing Seal Plate FOE 


| T82L-12270-A Distributor Hold Down Wrench | 


CB4183-1E 
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FUEL SYSTEM- | 
GASOLINE. 
ENGINES 


24-0131: 


po 


(9000) 


All Models. 


. DESCRIPTION ` 


All engines incorporate a dissed: -type positive 
crankcase ventilation system and an exhaust emission 


system to control engine emissions within Goverment: 


specifications. 
Additional engine performance checks. are required 


: to keep the exhaust emissions at the specified minimum 
pollutant level. Refer to the Pre-Delivery, Maintenance 


and Lubrication Shop Manual for these performance 


. checks and the recommended intervals. 


This Section covers the cleaning and inspection 
procedures. 


For fuel system component removal, йаза 
assembly, installation and major repair procedures, 
refer to the pertinent Section of this Group. 


“Unleaded Fuel Only" nomenclature must appear: | 


SECTION TITLE. - | PAGE | SECTION TITLE -— PAGE 
_ FUEL TANKS AND LINES AND FUEL i ELECTRONIC FUEL’ INJECTION—7. 5L (460 - A 
. EVAPORATIVE EMISSION CONTROL , CID) V-8 ENGINE ........................ 24-32-1 
SYSTEM Е tees yG Duos 24-50-1 FUEL FILTERS—GASOLINE ENGINES. p 24-51-1 
AIR CLEANERS—DRY TYPE ` ................ 24-41-1 FUEL PUMP—ELÉCTRIC ........:........... 24-35-1 
ELECTRONIC. FUEL INJECTION .............. 24-05-1 GENERAL FUEL SYSTEM ‘SERVICE— ME 
ELECTRONIC FUEL INJECTION—4.9L ЕП ` . ` GASOLINE ENGINES . ...... UM ........ 24-01-14 
ENGINE .................... err 24-10-1 THROTTLE LINKAGE ....................... 24-60-1 ` 
SUBJECT PAGE мс | | PAGE 
CLEANING AND INSPECTION DESCRIPTION ............................. 24-01-1 
Electric Fuel Pumps ...................... 24-01-2 SPECIFICATIONS .......... өрү 24-01-2 
' Electronic Fuel Injection—Air Bypass VEHICLE APPLICATION .................... . 24-01-1 
' Valve ЖҮ EN 24-01-2 i ILC ` ro 
VEHICLE APPLICATION On all engines requiring "unleaded fuel, 


the ‚ ; 


1. Near the fuel ‘filler opening. 


22. On the instrument cluster: . 


Identification Number ` 


For EFI applications, refer to the EFI Section of 
this manuel m 


CLEANING AND INSPECTION 


WARNING: DO NOT SMOKE, CARRY LIGHTED -: 


TOBACCO OR OPEN FLAME OF ANY TYPE WHEN. 
WORKING ON OR NEAR ANY FUEL-RELATED : 
COMPONENT. HIGHLY FLAMMABLE MIXTURES ` 
ARE ALWAYS PRESENT AND MAY BE IGNITED 

RESULTING dis POSSIBLE HUMAN INJURY. | 
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24-01-2. 


ñ y m n ‚у 
А " ` 


Electronic Fuel Injection—Air Bypass Valve 
Remove the air bypass valve from the throttle body. 


Remove the “electrical solenoid assembly ` from the 
mechanical portion of the air bypass valve by removing ` 


the two screws, then sliding the kL БООР, А 


амау from the solenoid. 


' Soak the mechanical portion - 
Combustion Chamber Cleaner. D9AZ-19579- 2 Or. 
equivalent for 2:to. 3 minutes maximum: EL 


CAUTION: Do not exceed 3 minutes soak time, and. 


do пої use choke cleaner, as an internal O- p may: 
> begin to deteriorate. m M 


:With the mechanical. portion ЖО ДЫ, mega 
shake in all directions: up, down, right, and left. Then: 


push іп оп the. rod that mates with the solenoid - 


-MOTOR COMPAN 


"IMPOR TANT VEHICLE INFORMATION 


THIS -VEHICLE IS “EQUIPPED WITH EEC:IV/EFI SYSTEMS. IOLE 
SPEEDS AND IDLE.MIXTURES ARE NOT ADJUSTABLE. SEE SHOP 


.MANUAL FOR ADDITIONAL "INFORMATION. 


AOJUST IGNITION TIMING..WITH THE TRANSMISSION IN NEUTRA 
"PARKING BRAKE SET AND THE "WHEELS BLOCKED: ENGINE MUST BE- 


AT NORMAL- OPERATING TEMPERATURE: 


IGNITION TIMING (1) TURN. OFF ENGINE. 


PROCEDURE 
| (4) ADJUS.T- IGNITION TIMING TO 10° 


С. 
(5) TURN OFF ENGINE -ANO RESTORE ELECTRICAL CONNECTION. 


FIRING ORDER: ` - |-5-4-2-6-3-748 


> 
eai 


THIS VEHICLE “CONFORMS TO U.S. EPA REGULATIONS APPLICABLE 
* TO 1988 MODEL. YEAR NEW LIGHT-OUTY TRUCKS | 


` ENGINE .2- 
DISPLACEMENT ` 


in p ere ange 


Р 


. Electric. Fuel. Pumps. 7 


assembly, and again shake in all directions with the unit ^ 


submerged and the rod held in as far as possible. 


Remove the unit from the cleaning fluid and dry out - 
thoroughly using shop air. Reassemble the air bypass 


„valve to the throttle body, and) reset idle to specification, ae 


if necessary. : 


Refer :to Section 24- 35, Fuel Pump- Electric, 


| ‘testing procedures. 


(2) DISCONNECT THE IN- ГІМЕ, SPOUT CONNECTOR ( 00 оя <0 EJ: 
3) RE-START PREVIOUSLY WARMED- ris ENGINE. . . 


` SPARK PLUG “SPARK PLUG GAP 
TYPE 


© SPECIFICATIONS | 


Refer to the Technical Service Bulletin—Special 
Specifications Issues for the Vehicle. zu dU Control 
Information decal (Fig. 1). 


& v. 
42% 


Tue тама ` , 


(*I[]canoon ca ~ 


t 
{== 


[ 
! 
l 
1 
I 
i 
I 
I 
i 
l 
l 
I 
{ 


ENGINE VACUUM HOSE 


SPECIFICATIONS ROUTING (TYPICAL) 


е. 
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Electronic Fuel Injection 


SECTION 24-05 Electronic Fuel Injection 0 
. SUBJECT ` 22 “РАСЕ SUBJECT ABL E 20, |» 9 . PAGE 
DESCRIPTION AND OPERATION. >. Ses REMOVAL AND INSTALLATION (Cont'd.) > > 
Air Throttle.Body Assembly ......:......:... 24-05-5 . Fuel 1п]есїог............................ 24-05-16 
. Components ;............. ЕЕ I os s 24-05-2 Fuel Pressure Regulator ....... eese ei. 24-05-16 
. A Air Intake Manifold ........ Uorekaweiesat. 2405-2 Fuel Supply Manifold Assembly ........... 24-05-14 
Fuel Injectors.:....... РИ hant 2.4...%.%2. 24-05-3 . Lower Intake Manifold ................. ... 24-05-8 
‚ Fuel Pressure Regulator .:......:.:...:..... 24-05-4 © Throttle Position Sensor ....... 2......... 24-05-12 
|. +. Fuel Supply Manifold Assembly ............ 24-05-5 SPECIAL SERVICE TOOLS ......:........... 24-05-17 | 
. REMOVAL AND INSTALLATION .. | M SPECIFICATIONS ......................... 24-05-17 
` Air Bypass Valve Assembly ....... e... 24-05-13 - VEHICLE APPLICATION ..........:..2 2... dnan 24-05-1 
. Air Intake Throttle Body........ жаз к бб Wis 42009 a | 
. Fuel Charging Assembly (Throttle Body, `. 
^A Upper and Lower Manifolds) ............. 24-05-6 


VEHICLE. APPLICATION ` 


5.0L and 5,8L EFI V-8 Engine. ` 


DESCRIPTION AND OPERATION 


The electronic fuel injection system (EFI) is 
classified as a multi-point, pulse time, speed density, 

- fuel injection system. Fuel is metered into the intake 
air stream in accordance with engine demand 


manifold. ` 


.. computer accepts inputs from various engine 


maintain a prescribed air/fuel ratio at all times. The 


injectors to meter the appropriate quantity of fuel. 


ӘБЕН THROTTLE THROTTLE 


‚ INTAKE Lo LINKAGE ` BODY. 
MANIFOLD K ZZ ASSEMBLY 


vy x: u 
ASE 2 
<: 


` FRONT OF ENGINE 


through eight injectors mounted on a tuned intake - 


An on-board electronic engine control (ЕЕС-ІМ) ` 
|` sensors to compute the fuel flow rate necessary to ` 


computer. then. outputs a command to the fuel E 


ELECTRONIC FUEL ` >. 
INJECTION 5.0L AND 581 ҰРАР 
Е.ҒІ. ENGINE 52 


THROTTLE 
2 AIR BYPASS - 
VALVE ASSEMBLY 


INJECTOR 


` FRONT x ` ENGINE 


Тһе EEC-IV engine control system also 
determines and compensates for the age of the 
vehicle апа its uniqueness. The system will | 
automatically sense and compensate’for changes in ` 
altitude (i.e. from sea level to mountains) and will 
also- permit :push-starting the vehicle should it 
become necessary (manual transmission only). 


Тһе fuel delivery subsystem consists. of a low 
pressure in-tank mounted fuel pump, a fuel reservoir 
and a high.pressure, chassis mounted, electric fuel 

' pump, delivering fuel from the fuel tank through а 
chassis mounted 20 micron fuel filter to a fuel 

charging manifold assembly. - ono m 


FUEL PRESSURE 
ñ REGULATOR ASSEMBLY 


t —— 1. И 


Z LOWER INTAKE 
MANIFOLD 


ЖҰТ A8723-2D 
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V DESCRIPTION AND OPERATION (Continued) 000 PERF а 


The fuel charging manifold assembly incorporates a 


electrically actuated fuel injectors directly. above 
‘each of the engine's eight "intake ports. The 


injectors, when energized, spray a metered quantity - 


оѓ fuel into the intake air stream. 


-А constant fuel pressure drop is maintained 
. across the injector nozzles by a pressure regulator. 


The regulator is connected in series with the fuel 


injectors and is positioned downstream from them. 


Excess fuel supplied by the pump, but not required . 


by the engine, passes through the regulator and 
. returns to the fuel tank through a fuel return line. 


< Опе group of four injectors is energized 


Components 
Air Intake Manifold Е 

The air intake manifold is а two-piece (upper апа 
lower intake manifold) aluminum casting. Runner 


lengths are tuned to optimize engine torque and: 


power output. The manifold provides mounting 
.flanges for the air throttle body assembly, fuel 
supply manifold, accelerator control bracketry and 
the EGR valve and supply tube. Vacuum: taps are 


provided to support various engine accessories.. 
Pockets for the fuel injectors are machined. to ` 


prevent, both. air and fuel leakage. The pockets in 

which the injectors are mounted are placed to direct 

X the injector fuel spray immediately in front of each 
engine intake valve. __ BEEN 


simultaneously, once every crankshaft revolution. 


followed by the second group of injectors in the next `~- 
crankshaft revolution. The period of time that the 
injectors are energized (injector “оп time" or pulse ` 
width) is controlled by the vehicles' Electronic. 


. Engine Control (EEC) computer. The EEC computer .; u 


receives input from various engine sensors and 


uses this information to compute-the required fuel, | 
` flow rate necessary to compute the prescribed air/ ` 
*fuel ratio for the given engine operation. The’ 


computer determines the needed injector pulse . 
width. and. outputs a command to the’ injector to 


meter the exact quantity of fuel. „ж 


БАТЫ 
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DESCRIPTION AND OPERATION (Continued) 


Fuel Injectors 

Тһе eight fuel injector nozzles are: electro- 
mechanical devices which both meter and atomize 
fuel- delivered: to’ the. engine: The injectors are 
mounted in. the: lower intake manifold and are 
positioned so that their tips direct fuel just ahead of 
the engine intake valves. The injector bodies consist 
of a solenoid actuated pintle and needle valve 
assembly. An electrical control signal from the 


| 24-05-3 


Electronic Engine:Control unit activates the injector 


' solenoid, causing the pintle to move inward off the 


seat, allowing fuel to flow. Since the injector flow 
orifice is fixed and.the fuel pressure drop across the 
injector tip is constant, fuel flow. to the engine is 
regulated by how long the solenoid..is energized. 
Atomization is obtained by contouring the. pintle-at 
the point. where the fuel separates. 


RAIL 
O-RING 
SEAL 
- ELECTRICAL 
CONNECTOR INTEGRAL 
FILTER 
NG 
— — COIL 
— ARMATURE 
| WASHER 
MANIFOLD ` 
O-RING SEAL : STAINLESS ` 
STEEL NEEDLE 
OR PINTLE 
STAINLESS | 
STEEL BODY PINTLE 
PROTECTION 
CAP | 
V4864-2C 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


4-05-4 (/ БІ ` Electronic Fuel Injection | | 24-05-4 
EEG ЕК се EPUM ТЕН D DIAM GS TL RS CMM ETUR CU CC WC M a e EU EFI MT CENE CONDE аа Ала eR aE 


DESCRIPTION AND OPERATION (Continued) 


. Fuel Pressure Regulator 2. 


Тһе low-profile fuel pressure regulator attaches to 


the fuel supply manifold assembly downstream of 
the fuel injectors. It regulates the fuel pressure 


supplied to the injectors. The regulator is а. 
diaphragm operated relief valve in which one side of . 


the diaphragm senses fuel pressure and the other 


Side is subjected to intake manifold vacuum. The - 


nominal fuel pressure is established by. a spring - 
preload applied to the. diaphragm. Balancing one | 
side of the diaphragm with manifold pressure | 


maintains а constant fuel pressure drop across the 


injectors. Fuel in excess of that used by the engine, 
is bypassed through the regulator and returns to the 
fuel tank. 002-0022... ces | 


ENGINE 
VACUUM 
REFERENCE 
TUBE 


UPPER . 
HOUSING 


DIAPHRAGM 
— FILTER 


ASSEMBLY. FUEL SUPPLY 


FROM TANK 


MOUNTING 


PLATE ~O-RING ` 
| FUEL.RETURN 
m | TO TANK | 
LOWER GASKET | 
` HOUSING | 
2 V7459-2A 
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DESCRIPTION AND OPERATION (Continued) 


Air Throttle Body Assembly? | Other features of the air throttle body assembly 
The throttle body assembly controls airflow to the печ 

engine through:a double, butterfly-type valve. The . A preset stop to locate the WOT position. 

throttle. position . is -controlled by multiple-link, | гы A ‘throttle body mounted throttle шш 

progressive opening, throttle linkage. The body is a ., Sensor. 


single piece die casting made of aluminum. It has a . 
dual bore with an air bypass channel around the 
throttle plate. This bypass channel controls both 
cold and warm engine idle airflow as regulated by an | | 
air bypass valve assembly mounted directly to the AIR THROTTLE BODY ASSEMBLY (7 ° THROTTLE 
throttle body. The valve assembly is an electro- | EE l AO FLATE 
mechanical device controlled by the EEC computer. 
It incorporates a linear actuator which positions а 
variable area metering valve.. Engine coolant. is 
diverted through the thröttle body mounting RES to 
improve cold weather b x 


Canister purge port(s). (two on 5.0L, one on 
5. eL) for evaporative emission control. 


VALVE IDLE 
SPEED CONTROL 


THROTTLE 
POSITION 
SENSOR ` 


CANISTER 
PURGE 
PORTS (5.0L) 


‚ 4762-1 D 


Fuel Supply Manifold Assembly 


. The fuel supply manifold assembly delivers high 
pressure fuel from the vehicle fuel supply line to the 
eight fuel injectors. The assembly consists of two 
banks of tubular fuel rails connected by two 
permanent crossover connections, eight injector 
connectors, a mounting flange to the fuel pressure 
regulator and mounting attachments which locate 
_the fuel manifold assembly and provide fuel injector 
retention. The fuel inlet and outlet connections have 
. push connect fittings. The unit is serviced as an 
assembly pp 


AIR INTAKE CHARGE THROTTLE BODY 


. AND UPPER SANE ES ASSEMBLY FUEL PRESSURE 


REGULATOR . 
ITEM PART NO. PART NAME 
1. -N803469-S100 SCREW AND WASHER ASSEMBLY - МА x 22 
2. 9B989 THROTTLE POSITION SENSOR : 
3.. 56524-58. BOLT - 5/16-18 x 1.25 
4. 9E936 ` GASKET - AIR INTAKE CHARGE THROTTLE 
5. 9424 |" MANIFOLD - INTAKE UPPER 
` 6. 9C984 NUT - THROTTLE PLATE SET SCREW 
|. LOCKING 
7. 390667-S2 SCREW - 10.32 BREAK-OFF HEAD 
8. N605773-S100 BOLT - M6 x 20 
9. 9F715 AIR BYPASS VALVE ASSEMBLY 
10. 9F670 - . GASKET - AIR BYPASS 
| i V4789-1E 


FRONT OF ENGINE 
| . TO | 
INJECTOR 
.V5301-1B . 
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REMOVAL AND D INSTALLATION 


Fuel Charging Assembly (Throttle ші | 
Upper and Lower Manifolds) 


PRE-SERVICE PROCEDURES. 
The fuel charging assembly consists of the air 


throttle body, and the upper and lower. intake . | 


manifolds. Prior to service: or removal of the fuel 
charging assembly, the following steps must be 
taken: 


Open hood and install. protective covers. 


Disconnect battery ground cable and secure it 
out of the way. 


Remove fuel cap at tank to relieve pressure. 
Release pressure from fuel system: A valve at 


the fuel rail is provided for this. Refer to Section ` ' - 


24-50, Fuel Tanks and Lines for Fuel System 
Pressure Relief procedures. 


Upper Intake Manifold and Throttle Body 
Removal ` 


1. Disconnect electrical connectors at air bypass ` 


valve, throttle position sensot and EGR position 
» Sensor. 


2. Disconnect throttle ' linkage at throttle ball. 
Disconnect AOD (5.0L only) transmission 
linkage from throttle body. Remove two -bolts 


securing. throttle linkage bracket to intake. 


Position bracket with cables out of way. 


CAUTION: When disconnecting throttle cable 
from ball stud, use a screwdriver or similar tool 
close to the stud and pry SONY TUNNG by hand 
may damage the cable. 


3. Disconnect upper intake manifold vacuum 


fitting connections by disconnecting all vacuum 
lines to vacuum tree, vacuum lines to EGR 


valve, and vacuum line to fuel pressure 


regulator. 


POST- SERVICE PROCEDURES . 


After the service is complete and the fuel charging 
| assembly is installed to enging the ai steps 
: must be taken: | 


1. Install fuel cap at tank. 


Connect battery ground сайы | 


2 
3. Add coolant, if it was removed. 
4 


Turn ignition switch on/off several times 
without starting engine to check for fuel leaks. 


NOTE: Check all connections at fuel rails, push · 
connect fittings, etc. 


CAUTION: The fuel system is normaly 
pressurized to 276 kPa (40 psi). | 


5. Start engine and warm to operating 
temperature. Check for coolant leak if coolant 
was removed. 


Perform EEC-IV Self Test to check systems 
function. Refer to sr орз Diagnosis 
manual. ^ | 22 


4. Disconnect PCV system by disconnecting hose ` 
from fitting on.rear of upper manifold. - 

5. Remove canister PUE line(s) from ings s) O 
throttle body. 

6. Disconnect water heater lines from the throttle 
body. . | 

7. Disconnect EGR tube from EGR: valve by 
removing flange nut. 

8. Remove bolt from upper intake support bracket 

. to upper manifold. 

9. Remove six upper intake manifold retaining 

bolts. 


10. Remove upper intake and throttle body as an 
assembly from lower intake manifold. 


“Сап be purchased as а “parata | item. 
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REMOVAL AND INSTALLATION (Continued) 


UPPER INTAKE MANIFOLD 


. . SCREW 
TIGHTEN TO 

17-24 Nem 
(12-18 FT-LB) 


FRONT OF ENGINE _. 


BOLT 
TIGHTEN TO 
17-24 Nm ` 
(12-18 FT-LB) 
(4 REQ'D) 


qr 


T" ( 


VACUUM FITTING 
9D446 aes 

TIGHTEN ТО” | | 

8-13 Nm 5.8L SHOWN, 
(6-10 FT-LB) 5.0. TYPICAL 


STUD 
TIGHTEN TO 
17-24 Nm 
(12-18 FT-LB) ` 

VACUUM FITTING 


FLAT SIDE 


GASKET 


911486 PARALLEL TO € 


— ОҒ CRANKSHAFT 
+ 10? 


б 


OPTIONAL 
LOCATING PINS 
(2) PLACES 


«ӘС FRONT OF ENGINE 


» E 


[ПУА 


VIEW A 


Ñi 


LOWER INTAKE. 


MANIFOLD FRONT OF ENGINE 


dt 


eau utt 


SHIELD 


UPPER INTAKE 
.. MANIFOLD-9425 


Installation 


1. Clean and inspect the mounting faces of the 


Connect water heater lines to the throttle body. 
lower and upper intake manifolds. | 


Connect PCV hose to rear of upper manifold. 


2. Position new gasket on lower intake mounting 
face. The use of alignment studs may be 
helpful. 


Install upper intake manifold and throttle body 
assembly to lower manifold making sure gasket 
remains in place (if alignment studs aren't 
used). | . 
Install six upper intake manifold retaining bolts 
and tighten to specification. ` | 


Install upper intake support bracket їо. upper 
manifold attaching bolt. . a X 


.- Install EGR tube. 


. Install canister purge lines to fittings on throttle 
body. | 


. Connect vacuum lines to vacuum tree, EGR 
valve, and fuel pressure regulator. 


. Position. throttle linkage bracket with cables to 
upper intake manifold. Install two attaching 
bolts and. tighten -to specification. Connect . 
throttle cable and transmission cable to throttle 
body. | | С 

12. Connect electrical connectors at air bypass 
valve, TP sensor, and EGR position sensor. 


NOTE: If lower intake manifold was removed, fill-and 
bleed cooling system as outlined. Refer to Section 
27-02, Cooling System Service. 
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REMOVAL AND INSTALLATION (Continued) 


Lower Intake: Manifold | Eu Mw 
Removal | | EET v ee ы, ЖЕСЕ атты 


1. Remove intake manifold/throttle body 6. Remove EGO ground wire trom niake manifold. 
assembly and air cleaner assembly prior to . . | stud. 
lower intake manifold removal. . ` NOTE: The plated stud and ground wire must be 
2. Drain cooling system. > | installed in the same posten as: when it was 
3. Remove distributor assembly, cap and wires. removed. 
Mark position of distributor and rotor during - 7. Release fuel system pressure. Refer to Section | 
removal so that they can be installed in their. 2-2 24-50, Fuel Tank and Lines and Fuel 
. original position. | = Evaporative Emission Control System. 
4. Disconnect the electrical. connections at the ` 28. Disconnect fuel supply and return: line retaining 
` .engine coolant temperature (ECT) sensor, clips. Disconnect fuel supply and return lines 
engine temperature sending unit, air charge. - from fuel rails; using Quick Disconnect Tool 
‘temperature (ACT) sensor, knock sensor (KS), | D87L-9280-A and D87L-9280-B or equivalent. 
electrical vacuum regulator (EVR) and. | Refer to fuel da manifold assembly. 
Thermactor solenoids. | i 
2-5. . Disconnect the injector wiring harness from 
| main harness assembly. 
JOE" | | р | E Lodi Е О 
ENGINE COOLANT ~ 2 REGULATOR». `: quis ағай 
TEMPERATURE ` FUEL INJECTOR ЏИ. 057200222 FUEL RAIL 


` SENSOR LOCATION RETURN TUBE А 


CROSS OVER ` 


TUBE 
ENGINE —— z ET 
TEMPERATURE DEN 
x « INJECTION 
PERUNIN RY erm — A As ma HARNESS-TO- 
UNIT REN > MAIN WIRING 
«T HARNESS 
s a= "m . CONNECTOR 
AIR CHARGE TEMPERATURE KNOCK SENSOR ` ! ЫЕ RAL T Er 


SENSOR LOCATION LOCATION (5.8L ONLY) 


. Remove upper radiator hose from thermostat | | | | 
housing. | "3.2mm (1/8 INCH)” С, 
| DIA. BEAD | INTAKE 
. Remove water bypass hose. TX SILICONE RUBBER .. ` | 
| | O6AZ-19562-A OR: ` . MANIFOLD 
. Remove heater outlet hose at intake manifold. . - EQUIVALENT (OR В) CYLINDER | GASKET 


SEALER (4-JOINTS) ` 
. Remove.nut securing coil bracket and move . „е HEAD. 
bracket out of way. . 7 


. Remove ‘intake attaching bolts: and studs, = 
noting location of studs. and bolts. 


| 14. Remove lower intake. manifold assembly. 
Installation SEP | 
1. Clean and inspect the mounting faces ot the 


INTAKE 
MANIFOLD . 


SEAL MOUNTING SURFACE ` 
lower intake cylinder heads and cylinder block ыы Че 
' surfaces. Refer to Section 21 СА? 5. OL and 5.8L `` ы E | E S RUBBER 


4.6mm (1/16) DIA. BEAD 
Engines. NOTE: THIS SEALER SETS UP WITHIN D6AZ-19562-A OR 
15 MINUTES AFTER APPLICATION. — EQUIVALENT (OR B) 


а TO ASSURE EFFECTIVE SEALING, 
Apply 1/16 inch bead of Silicone Rubber D6AZ ASSEMBLY SHOULD PROCEED SEALER (4-SEAL ENDS), 


19562-A or equivalent, sealer to the end seals  . PROMPTLY. | 
пеон | mM | ез "M 5 | n A3715-1G 
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24-05-9 
REMOVAL AND INSTALLATION (Continued) 


. 9. Install end seals on the cylinder block and new 
gaskets on the cylinder heads. 


| NOTE: The gaskets must be int 


| FRONT OF ENGINE ` 
erlocked. with the 
seal tabs: : | 


ERO S (INSTALL WITH . 
TRADEMARK TOWARDS HEAD) 


SS Pe T END SEAL > 


END SEAL NS! 


2 V4793-1A 
224. Install two locator pins into opposite corners. 
5. Carefully lower intake manifold assembly into 
position. | T | 
NUT FUEL RAIL 
TIGHTEN TO ` су. ASSEMBLY ` 
11-13 Nem | <) 9F792 
| ` (8-10 е 07% 2 C^ CB 
BOLT | сир — é Am 27 E | 
TIGHTEN TO SC BY STUD ` 
32-33 N-m "5-6 HA | TIGHTEN TO 
(23-25 FT-LB) — —. | `= d 32-33 Nm ` 
| | | LA (23-25 FT-LB) 
LOWER INTAKE 
MANIFOLD 
ASSEMBLY 
9K461 | TE 
LOCATING PIN - 
_ (4 PLACES) 
FRONT OF ENGINE 
` V4792-2D 
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REMOVAL AND INSTALLATION (Continued) 


ag 


212. 


Install intake manifold bolts and studs. Tighten 
all bolts. and studs in sequence to 30-43 N:m 
(22-32 ft-lb). Wait ten minutes then tighten all 
bolts and studs in. sequence again to 
specification. - : 


Position coil. bracket and hold in place while 


tightening nut. 
Install coil and solenoid bracket to intake 


manifold studs and exhaust manifold stud. 


Install attaching nuts and tighten to 
specification. — "s 


Install upper radiator hose and water bypass 


hose to thermostat housing. 


. Install heater outlet hose to intake manifold. 
.. Connect fuel supply and return lines to fuel rails. 


These are push connect fittings. Connect fuel 
line retaining clips. 


‘Connect the electrical connectors to engine 
coolant temperature (ECT) sensor, air charge 
temperature (ACT) sensor, engine temperature 


NUT 
TIGHTEN TO 
BOLT 


19-43 Nm ~ab | 
(8-10 ЕТА В) | 
TIGHTEN TO 


32-33 Nm =“ 002 
(23-25 FT-LB) | 
| | 4 


LOWER INTAKE 

. MANIFOLD 

ASSEMBLY 
9K461 .. 


° FRONT OF ENGINE 


Electronic Fuel Injection . 


E 


V4794-1A 


sender, knock sensor (KS, 5.0L), electrical 
vacuum regulator (EVR) and Thermactor 
solenoids. | 


Install distributor assembly in the proper | 
position as noted during removal. Install 
distributor cap and wires. s СЫ | 


. Install. upper intake: manifold as outlined in.this 


Section. 


. Fill and bleed the cooling system. 


- FUEL RAIL 
"ASSEMBLY 
"9F792- .- 


STUD ала 
TIGHTEN TO ' 
32-33 N-m 

(23-25 FT-LB) . 


(ОСАТІМС РІМ 
(4 PLACES) 


4792-20 е) 
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‘REMOVAL AND INSTALLATION (Continued) 


Air Intake Throttle Body ` 
. Removal | 


i 1. Disconnect throttle. position sensor and air 208 aes 
bypass valve-connectors. : m | | PE ма - THROTTLE 
DE | , 2505. BODY | 
2. Remove four throttle body bolts. | ko o5. кош E cs yd S E. ASSEMBLY: ` 


BOLT (4) 7. 


V4796-31C |: 


Carefully separate air throttle body from upper - 


. intake manifold... . | :. THROTTLE 
Ж” | : .. E ` BODY 
Remove and discard ch between throttle Й | “ASSEMBLY” 


body апа Upper intake manifold.. 


GASKET 


UPPER 
INTAKE 
MANIFOLD 


. . V4797-1C ` - 
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REMOVAL AND INSTALLATION (Continued) 


- Installation 


221. Ensure that both throttle body and upper intake : 


. manifold.gasket surfaces are clean. . 


NOTE: If scraping is necessary, be careful not to ` 
. damage gasket surfaces of throttle body and upper . 


manifold assemblies, or allow material to drop into 
manifold. | : 


| E Electronic Fuel Injection 


|. 24-05-12. 


Throttle Position Sensor | 

Removal . mE "m us 

1. Disconnect throttle position sensor from wiring ` 
harness. ` LN s ® к 


22. Scribe a reference mark across the edge of the ` 


sensor and to: the throttle body to ensure.. 
correct position. during installation. - eae 


2. . Install throttle body gasket on the four studs. of 
the upper intake manifold. — | 


Install throttle body to upper intake manifold. 


THROTTLE 


Secure throttle body assembly to upper intake - BODY 


manifold with four retaining. bolts.. Tighten to ` 
16-24 N-m (12-18 #410)... ._ a 


fot 4 


BC 2 | E 

ma M NE й THROTTLE .. 
roy wo t E GIUM .BODY ` 

7 — Оол | ‘ASSEMBLY 

(> | ` THROTTLE | 

POSITION 
r SENSOR 
22 М4802-1С | 


3. «Remove two throttle position sensor retaining 
es 8сгемб 202 c. M HA Cra 


4. Remove throttle position sensor. 

Installation — ` "ES 

1. . Position the throttle position sensor-so that the 
.wiring harness is parallel to the’ venturi bores. 


Then, rotate throttle position sensor clockwise 
to align scribe. marks. | 22% 


. 2. Secure sensor to throttle body assembly with 
5 . two retaining screws. Tighten to 2.0-3.0 М-т 
TCR E S (18-26.5 Ib-in).. d LS 
5. Connect air bypass valve and throttle position 3. _Connect:electrical connector to harness 
sensor electrical connectors. d zw SED | EM 
д Са x x ар . -Adjust throttle position sensor as described in 
. Section 3 of the Engine/Emission' Diagnosis 
. manual"... ES | | Эк. 


*Сап be purchased as a separate item. 
|. ^. DAVE GRAHAM INC. 2012 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


Air Bypass Valve Assembly 


Removal | 


| | ‘1. Ensure that both throttle body and air. bypass 
жет ЖЕЗ Т Be ee к © valve gasket surfaces are clean. ue 
1. . Disconnect the’ air: bypass valve assembly А | | | bue. 
connector from the wiring harness. ` NOTE: If scraping is necessary, be careful ‘not. to 
D DEC M XL | КҮТЕ damage air bypass valve or throttle: body gasket 
2. 225 the two air bypass valve retaining | |. surfaces, or drop material into throttle body. : : 


2. Install gasket and air bypass valve on throttle 
: body surfaces. ^ > * | sd | 


| ^. . GASKET 


“GASKET ` 
` 9F670 


3. Install retaining screws. Tighten to 8-11 Nem ` 


` (71-102 16-іп). © _ Lus QNS 
4. Connect electrical connector for the air bypass ` 
| valve. ws | | кала 


3. Remove the àir. bypass valve and gasket. `, 


AIR BYPASS еи 
VALVE ASSEMBLY ` ` - 


BODY . `. 
ASSEMBLY 


V4800-1B 
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Electronic Fuel Injection 


24-05-14 


Fuel Supply N Manifold Assembly 


к REMOVAL AND INSTALLATION (Continued) | 


Removal . 


1. 


Da ori Steps 1-4 under Fuel Charging ЕТ 


, Assembly. . 


' Remove upper. manifold. З assembly as outlined 
‘in this Section.: d 


Relieve. the fuel. pressure.. Refer to- Section 
24-50, Fuel 
- Evaporative Emission Control System. | 


i то DISCONNECT. -COUPLING -- 


| CAUTION ` - RELIEVE FUEL ‘PRESSURE BEFORE 


DISCONNECTING сенне 


USE SPECIFIED ` ^ FOOL: - 
'D87L-9280-A — 3/8 INCH 


TOOL OR: 
EQUIVALENT s  D87L-9280-B — 1/2 INCH 
CAGE |, 
OPENING 


ol FIT TOOL TO COUPLING SO THAT TOOL CAN ENTER CAGE 
OPENING TO RELEASE THE GARTER SPRING. 


PUSH TOOL INTO * | 
CAGE OPENING 


NOTE: SPECIFIED TOOL 


E jur WILL FIT AROUND 
| RUBBER COVERED 
. FUEL LINE. 


(2) PUSH THE TOOL INTO THE CAGE OPENING TO RELEASE THE 
FEMALE RUINS FROM THE GARTER SPRING. 


4 H 


ERES ЗЕ 


(8) REMOVE THE TOOL FROM THE. DISCONNECTED > SPRING LOCK. 
COUPLING. 


Tank and Lines and Fuel - 


“FUEL LINE SPRING LOCK COUPLING ` | X 2226 Б 


| REPLACEMENT O-RINGS 
.| 390846-S96 (3/8 INCH DIA., 


4. c Disconnect fuel supply а and return line retaining 
Clips: “ ji 


5. Using Quick Disconnect "Too! D87L- 9280- A or 
. . 2 871-9280-В -or equivalents; disconnect the. 
. fuel chassis inlet and outlet fuel hoses from the 
fuel supply | manifold. | 


TO CONNECT COUPLING г. 


REPLACEMENT: GARTER SPRINGS: 
3/8 INCH — E122-19E576- A | 
GARTER 1⁄2 INCH -Е122. 19Е576- B 


SPRING ^, 


(1) CHECK FOR MISSING OR DAMAGED GARTER, И. 
SPRING – REMOVE DAMAGED SPRING WITH SMALL, HOOKED | 
WIRE - INSTALL NEW SPRING. | | 


USE ONLY SPECIFIED FUEL 
.4 RESISTANT O-RINGS 
(COLOR: BROWN). - 


2 PER FITTING) - 
390847-S96 (1/2 INCH DIA... 
2 РЕҢ FITTING) ` 


(2 CLEAN FITTINGS-WITH-SOLVENT — CHECK FOR MISSING OR: 
DAMAGED O-RINGS. REPLACE MISSING O-RINGS. IF EITHER O- 
` RING IS DAMAGED: REPLACE BOTH O-RINGS. ` ` 


LUBRICATE O-RINGS WITH: ` 
CLEAN ENGINE OIL 


(3) ASSEMBLE FITTING BY PUSHING WITH A SLIGHT TWISTING 
MOTION. | ^ 


GARTER: ` 
SPRING ` 


(4) ТО ENSURE COUPLING ENGAGEMENT, PULL ON FITTING AND ` 
‘VISUALLY CHECK TO BE SURE.GARTER SPRING IS.OVER 


FLARED END OF FEMALE FITTING. V5937-2A 
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Electronic Fuel Injection 


24-05-15 


REMOVAL AND INSTALLATION (Continued) 


Disconnect the fuel supply апа return line 
connections at the fuel supply manifold. Refer 
to Section 24-50, Fuel Tanks and Lines, for 
Push Connect Fitting Renewal procedures. 


T FUEL RAIL | | 
А Жас ‘SUPPLY TUBE CROSSOVER TUBE 


27222222226 CH 


USI a — = s 


227 oon 


СТИКС WI 

2/7: = 

3 X LC aS 00е y» Z 
х— 25 > © 


FUEL ene 
RETURN TUBE 


` 6. Remove four (two per group) fuel supply 
manor retaining bolts. .. 


FUEL 
SUPPLY . 
MANIFOLD 


7.. Carefully disengage manifold from fuel Mid 


and remove manifold. 


DISENGAGE FUEL : 
SUPPLY MANIFOLO ‚2. | 
AT INJECTORS . 'V4807-18 


. Installation 


1. Ensure injector caps are sian and P of. 
contamination. 


2. Place the fuel injector fuel supply manifold over 
each of the injectors and:seat injectors into fuel 
supply manifold. Make sure the injectors аге. 
well seated in the fuel manifold assembly. 


ENGAGE FUEL 
SUPPLY MANIFOLD 
AT INJECTORS 


-- V4865-1B ` 


- 3. Secure the fuel manifold: assembly using four 


retaining bolts. MUN to 20- 30 М-т (15-22 
ft-Ib). ` | | 


FUEL 
_ SUPPLY . 
MANIFOLD 


IES 


V4806-1B 


_- Connectthe fuel inlet and outlet lines at the fuel 
rail connections. Push in to connect. Refer to ` 
illustration under Fuel Supply Manifold 
Assembly, Removal. Connect me line retaining 
clips. 


Install upper intake manifold as outlined in this 
Section. 


= DAVE GRAHAM INC: 2012 
ALL RIGHTS RESERVED 


24-05-16 


Electronic. Fuel Injection: 


24-05-16 


REMOVAL AND INSTALLATION (Continued). 


. Fuel NA Regulator 


Removal. 


| 1. Perform Steps 1-4 under Fuel Charging 


- Assembly Pre-Service Procedures if removing 


fuel pressure regulator while fuel. supply . е 


manifold is: installed оп engine. | 
2. Remove vacuum line at. pressure regulator. . 


.8. Remove three ‘Allen retaining screws from 
regulator housing. 


4. “Remove pressure regulator. assembly, gasket | 


and O-ring. Discard gasket and inspect О- "ing 
for signs of cracks or deterioration. 


5. If scraping is necessary, be- careful. not: to 
damage fuel pressure regulator or me supply 


line gasket surfaces. I 


FUEL PRESSURE ` 


>í L 


. V5304-1B 


Installation 


1. Lubricate fuel pressure regulator O-ring with 


light oil ESF-M6C2-A or equivalent. 


CAUTION: Never use silicone grease, It will clog 
the injectors. 


| 2. Ensure. gasket ТТЛП ef fuel pressure 
regulator and fuel injector. manifold are clean. 


З. < Install O-ring and new gasket on regulator. 


Install fuel pressure regulator оп: injector 
manifold. Tighten three retaining screws to 3.0- 
4.5 Nom (27-40 in-Ib).. 


5. Install vacuum line to regulator. 


6. Perform Steps 1-5 under Fuel Charging 
Sem Post Service Procedure. - 


; Fuel Injector ` ` 


| Removal 


‘Perform Steps 1-4: ‘under Fuel Charging | 
| Assembly Pre-Service Procedures. 


Carefully remove electrical harness connectors 
{гот individual injectors as required. 


. "Remove upper intake manifold as outlined in 
" this pecu РА | 


ELECTRICAL ` 
| CONNECTOR ` 


` INJECTOR 1 7. 74809-18 | 


| Grasping eda body ЕТ up wis geniy 
AER еер from side- to- side. l 


PNINTaAKE | 
С MANIFOLD 


INJECTOR 2520020” “Z ма810-1С | 
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REMOVAL AND INSTALLATION (Continued) | 


|. 5. Inspect injector O-rings (two per injector) for 
| signs of deterioration. Replace as required. ... - 
CAUTION: Do not attempt to clean the injector. | 


pintle or metering orifice with tools or brushes. 


` Use Rotunda Injector Cleaner/Tester 113-00001- 


or equivalent. ` : 


O:RING 
SEALS 


"INJECTOR 
PLASTIC HAT 


V5040-1A 


` Installation | | 
212 = Lubricate new O-rings with light grade oil ESF- 


M6C2-A or equivalent and install two on each ` 


injector. | 


- CAUTION: Never use silicone grease. It will clog 


the injectors. 


2. Install injector(s) using light; twisting, pushing 
= "motion. l Woe ы. ы”. 


gs Install: fuel supply manifold as outlined in this 


Section. 


MANIFOLD 


INJECTOR 


'V4810-1C 


-... , Electronic Fuel Injection | . 


24-05-17 


. Install electrical harness connectors to 
injectors. | 5 7: ЫЗ 
. _ Install upper intake manifold as outlined in this 


^ Section. Perform Steps 1-4 of Fuel Charging 
Assembly Pre-Service Procedures. | 


ELECTRICAL 
CONNECTOR 


"INJECTOR V4809-1B 


. SPECIFICATIONS 


TORQUE SPECIFICATIONS ` 
шош [нет [та | 
| 
[ume [эзиз | 8% _ 


$ EGR Valve to Upper Intake Manifold 17-25 


- | Cooling Manifold 35-50 in-Ib 


Upper Intake Manifold to Lower : 
Intake Manifold Bolts 


| Throttle Body to Upper Intake - 


30 
33.8-47. 

Air Bypass Valve to Throttle Body 71-102 іп-16 
3-4.5 


Fuel Pressure Regulator to Injector 
Manifold | |Д. 
. Fuel Injector. Manifold: to Fuel 
Charging Assembly 


16.2-24.4 12-18 


16-20 12-15 


52-65 in-Ib 


Coil Bracket to Manifold Stud 


| Throttle Cable Bracket to Manifold 11-13 +] 810 | 
^ 79412 | 70-100 in-lb 


CV4866-1E 


5.9-7.4 


ES. Position Sensor to Throttle |^ 2030 18-26.5 іп-ір 
27-40 in-Ib 


Air Door Bracket to A/C Cleaner 


|. SPECIAL SERVICE TOOLS ` 


SPECIAL SERVICE TOOLS 


[oot Number - 


Spring Lock Coupling Remover | 
| D87L-9280-B 1/2 Inch | 


0871-9280-А Spring Lock Coupling Remover 3/8 Inch ` 
T80L-9974-B EFI Fuel Pressure Test Gauge 


CV4867-1C ` 
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SPECIAL SERVICE TOOLS (Continued) - 


.. ROTUNDA EQUIPMENT 


Tool Number 


CV5945-1A | 


| 1143-00001 | Injector Cleaner/Tester | 
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Electronic Fuel:Injection—4.9L EFI Engine 


24-10-1 
SECTION 24- | 0 Electronic Fuel injection—4 9L 
EFI Engine 
SUBJECT | T PAGE SUBJECT PAGE 
ADJUSTMENTS, DIAGNOSIS AND TESTING .... 24-10-5 REMOVAL AND INSTALLATION (Cont'd.) 
DESCRIPTION AND OPERATION. x d. ."^ A Fuel Injection Wiring Harness ............. 24-10-24 
. Air Throttle Body Assembly .......-..... `.. 24-10-4 Fuel INJOCION «ior o UE CERRO ds 24-10-24 
Components ............... TEMO TI 24-10-3 ` Fuel Pressure Regulator—9C968 ........... 24-10-23 
Fuel Pressure Regulator ........ права в. ed 0rd Fuel Supply Manifold Assembly ........... 24-10-20 
Fuel Supply Manifold Assembly ............ 24-10-5 . Pressure Relief Valve—9H321 ............. 24-10-23. 
Intake Manifold ..................... ..... 24-10-5 Throttle Position Sensor ................ . 24-10-18 
REMOVAL AND INSTALLATION | | жима Upper Intake Manifold апа Throttle Body 
Air Bypass Valve Assembly ............. `.. 24-10-19 Assembly—9424AUP ................... 24-10-13 
Air Intake Throttle Body ........... ЖЕГЕ .. 24-10-17 SPECIFICATIONS. ......................... 24-10-26 
Assembly and Disassembly ........ ....... 24-10-13 . VEHICLE APPLICATION ..................... 24-10-1 
Fuel Charging Assembly—9973A .......... ..24-10-6 ` | ; 


VEHICLE APPLICATION - 


4.9L EFI Engine Truck Models. 
‘DESCRIPTION AND OPERATION 


The Electronic Fuel Injection system (EFI) is 
classified as a multi-point, pulse time, speed density, 
fuel injection system. Fuel is metered into the intake 


air stream in accordance with engine demand . 


through six injectors mounted on a tuned nek 
manifold. | 


(EEC-IV) computer accepts inputs from various 
engine sensors to compute the required fuel flow 
rate necessary to maintain a prescribed air/fuel ratio . 


throughout the entire engine operational range. The . 


computer then outputs a command to the fuel 
injectors to meter the required quantity of fuel. 


The EEC-IV engine control, system will 
automatically sense and compensate for changes in 


altitude (e.g., from sea дё to mountains) and will 
also permit push-starting the vehicle should it 
become necessary (manual transmission only). 


.. The fuel delivery subsystem consists of a low 


_. pressure in-tank mounted fuel pump, a fuel reservoir 
2222. and a high pressure, chassis-mounted, electric fuel 
An onboard vehicle electronic engine control .. 


pump, delivering fuel from the fuel tank through a 20 
micron -fuel filter to ` а fuel charging manifold 
assembly. E 


The fuel charging manifold. assembly incorporates - 
. electrically actuated fuel injectors directly above 
each óf the engine's six intake ports. The injectors, 
. when energized, spray à metered quantity of fuel 
| Into me Шақ» air stream. 
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DESCRIPTION AND OPERATION (Continued) ` 


up du j 

QD. a 9 
ш 2 О5о. 
ЕФ OAS 
SE. 20° 

Т 202 

Ex 
c © 
ЕО 
< 0 


FUEL CHARGING 
^. MANIFOLD 
ASSEMBLY 


FUEL INJECTOR 
WIRING ^ coc 
HARNESS 


tZ 
CAZES 
ZZ 
< 
< 


FRONT OF ENGINE ` 


EGR. 
VALVE ` 
LOWER INTAKE 
MANIFOLO 
.. ASSEMBLY 


— %а о, 


=. 

23 
YD 
i | 


. FRONT OF ENGINE 


UPPER INTAKE 
. MANIFOLD 
ASSEMBLY 
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| Electronic Fuel Injection—4.9L EFI Engine E 


DESCRIPTION AND OPERATION (Continued) ` 


_ A. constant fuel pressure drop is maintained 
across tlie. injector nozzles by a pressure regulator 
which is positioned downstream fróm them. Excess: 

, fuel supplied by the pump, but not requiréd by the 

. .engine, passes through the regulator and returns to 
the fuel tank through a.fuel return. line... ad 

The injectors: are: energized in two banks of three. 
injectors, 1-3-5 in one bank and 2-4-6 in the other, 
with one bank energized every crankshaft 


- Components. > | 
Fuel. Injectors | ^. 7 0 
The six fuel injector. nozzles. are electro-mechanical ; 
devices which:both meter and.atomize fuel delivered to | 

. the engine. The injectors are mounted in the lower 

. intake manifold and are positioned so that their tips 

direct fuel just ahead of the-engine intake valves. The 
.. injector body consists of a solenoid-actuated pintle and 
. needle and valve. assembly. An electrical control signal .. 
from the electronic engine control computer activates ^. '. 


-- 


x А Y 
СР: 786 


.energized (injector "оп time" or, pulse width) is 


determines the needed injector pulse width апа ` | 
outputs a command to the injector to meter. the 
exact quantity of fuel. | EE P 


“ ias : It oT RAIL. ` ` 
%; 5 š ` n s © * се . M D ы - ^ 
| : E T ` i O-RING: 
ta US Bets "tos . .. mE w. 
` 2 . Ы 
. ont 28 f a, 2 А 


revolution. The period of-time that the injectors.are | 


(EEC-IV) computer. Input from various engine ` 
sensors, is used to. compute, the required fuel flow 
rate necessary to maintain a prescribed air/fuel ratio 
for the given engine operation: The computer. 


controlled by the vehicle's.electronic engine control 


EE) 


+ . 
: + 
v t 
, 


d . 


lie. pintle.to move 


the injector solenoid, causing 


: upward off the seat, allowing fuel to flow. Since the 
^ injector flow orifice is fixed and the fuel pressure.drop 
. ‘across the injector tip is constant, fuel. flow to the 
. engine is regulated by -how long :the solenoid. is 
.  energized. Atomization is obtained: by contouring the 
> pintle at the point where'the fuel separates. 


b as 


SEAL | к 

x к T 

Т | | und | | ea Se 2 
EGRE DE IN (05 7 — ELECTRICAL 2 > A E 
ee xS ; "M ie 4 |. CONNECTOR 7 -— INTEGRAL 
м. m ЖАН А i . B 9 = FILTER 


O MANIFOLD ``. 
O-RING SEAL — 


“STAINLESS. `. 
STEEL BODY — 


^ 


ANAS 


COIL 


Z 
D 
[257 / 7 


— ARMATURE 


B 
SI r 
S Р 
ы 
3 


WASHER ` 


|. STAINLESS ‘i 
` STEEL NEEDLE ` 
OR PINTLE . ` 


 PINTLE - * 


— PROTECTION: 
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DESCRIPTION AND OPERATION (Continued) — . з, D D С с 04 000p 


Fuel Pressure Regulator. ·: . ·. 5.0 


` The fuel ргеввиге regulator is attached to the fuel 
supply manifold assembly downstream of the fuel 


pressure is established by-a' spring preload applied 
to the diaphragm. Balancing one.side of the 


injectors.'It regulates the fuel pressure. supplied to. diaphragm ‘with. manifold vacuum maintains a |. 
the injectors. The regulator is a diaphragm-operated constant fuel pressure’ drop. ‘across ‘the’ injectors.” 
relief valve in which ойе side of the’ diaphragm Fuel, in excess of that used by the engine,is passed |, 


senses fuel pressure and the other side is subjected 7 through the regulator and returns to the fuel tank. 
to intake manifold. vacuum.; Тһе nominal’ fuel. | жататы ла NEN MM g 5 


- ENGINE = — Ж ЖО? 
VACUUM 
REFERENCE 7 
| TUBE 


UPPER ` ` 5 
HOUSING : `: 


SPRING - : ! 
7 TT DIAPHRAGM 

VALVE FILTER ^^. | 

1 ASSEMBLY Л "HT 
= MOUNTING 2 

` PLATE ^ | 

ХОС? "| É | | 
р 7 | is 

| LT FUEL SUPPLY. | 

C A, FROM TANK 
LOWER e 
"= ' HOUSING N V СЛАВ 
| | 0 A~ FUEL RETURN 

‘GASKET TS ERES ; Piles 


IET M ^ М4863-2С 


_ Air Throttle Body ‘Assembly. ^ | 


The throttle body assembly contróls airflow to the THROTTLE - 


engine through a double butterfly-type valve. The LEVER 

throttle position is controlled. by multiple-link, ` 

progressive opening, throttle linkage. The body is a 

single.piece. die casting made of aluminum. It has а с... THROTTLE 

dual: bore with an air bypass channel around the ` SENSOR 

throttle. plate. This bypass channel-controls both | | { 

cold and warm engine idle -airflow control “as `. амы 

regulated by an air bypass valve assembly mounted | 

directly to the throttle body: Fhe valve assembly is E 

an electro-mechanical device controlled.by the EEC - ``: °° 

computer. It incorporates a linear actuator which 

positions a variable area metering valve. The ‘idle 

speed screw engages the secondary throttle lever · | s: 5 20% 3 | ELE 

for AOD transmissions, and engages the primary | ue 200 c 5 TE p aes 

throttle lever for C-6 and manual transmissions. | dane M шаға "ON 
шк 227 "M << ^ "DAVE GRAHAM INC. 2012 


ALL RIGHTS RESERVED 


‚ 24-10-5 


Electronic Fuel Injection—4.9L EFI Engine 


. 24-10-5 


РАКЕ 2 sf ` - - 2 


DESCRIPTION AND OPERATION (Continued) 


. Other features o 
include: . | 


1. A preset stop to locate the WOT position. 

2.. A throttle body mounted throttle position 
sensor. тағаты | 

3.. Canister purge ports (2) 
emission control. | 


f the.air throttle боду. assembly ` 


for evaporative 


- 


AIR THROTTLE BODY ASSEMB 


THROTTLE 


2 "VALVE IDLE 
SPEED CONTROL 


THROTTLE ` 
POSITION: 
. SENSOR 


CANISTER 
PURGE 
PORTS (60) .. . 


^ ^ V47624D 


Fuel Supply Manifold Assembly  .- | 
The fuel supply manifold assembly delivers high `: 


six fuel injectors. The assembly consists of a pre- 
formed tube for fuel supply and one for fuel return. 
The fuel pressure manifold assembly has six injector 
connectors, a mounting flange for the fuel pressure 
regulator, and mounting attachments which locate . 
the fuel manifold assembly and provide fuel injector 
retention. The manifold also is equipped with a fuel 
pressure relief valve оп the fuel. supply tube. 


| “INJECTOR `` 
|^. CONNECTOR (6) | - 


| UM 57 FUEL 
Mp TORRE ` PRESSURE 

FUEL PRESSURE . ` REGULATOR - 

RELIEF VALVE ` ZEE E. 

AND CAP 


2% к . TEMPERATURE 
` MOUNTING SWITCH 


` ATTACHMENTS (3) 


. TEMPERATURE 
o0. SWITCH 


АНАР 


pressure fuel from the vehicle fuel supply line to the | -| - «Ж 


Intake Manifold 


The intake manifold is а two-piece (upper and 
lower intake manifold) aluminum casting. Runner 
lengths are tuned to optimize engine torque and 
power output. The. manifold provides mounting 
flanges. for the air throttle body assembly, fuel 
supply manifold, accelerator contro! bracketry апа 
the EGR valve and supply tube. A vacuum fitting is 
installed to provide vacuum ‘to various engine 

- accessories. Pockets for the fuel injectors are 


|. machined to prevent both air and fuel leakage. The 


pockets in which the injectors are mounted are 
placed to direct the injector fuel spray immediately in 
_front of each engine intake valve. í — .., 


UPPER. INTAKE 
MANIFOLD — . 
. 9424 `` 


“VACUUM 
| TREE. 
.9D446 | 


= | 
PCV CONNECTOR KS 
=T" 390659-5100 | 
<> 


‘GASKET 


- “тт 


LOWER INTAKE 
MANIFOLD 
° 9K641 ` 


AIR CHARGE 
TEMPERATURE 
. SENSOR 

` 124967 


C 5/16-18 x 2.505 
STUD (7 REQ'D) ` 
TIGHTEN TO . 
16-24 Nm . . 
(12-18 FTLB) . | 
A b. j ! cp d: V5841-1C 


ADJUSTMENTS, DIAGNOSIS AND TESTING 


Refer to the Engine/Emission Diagnosis manual.* 


"Can be purchased аб Rees АМС. 2012 
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REMOVAL AND INSTALLATION _ ги , rau 


Fuel Charging Assembly—9973A =- с d. ‘Injector -wiring harness to main engine 
| RAUS | es а harness. ` — p S RN 
Pre-Service Procedures x = 7 ЖО. РЫ | 
22% a : A "M : e. Engine coolant temperature sensor. 
NOTE: If subassemblies are to be serviced and/or er "us “a 7 
removed with.the fuel charging assembly mounted o e duo ч 
on the, engine, the following steps must be taken: TO ENGINE COOLANT 
Wc e ИНОНИ, | | | __. TEMPERATURE SENSOR 

1. - Open hood апа install protective covers. . "uu rc 
2. Ensure ignition is in OFF position. — . 


3.. Disconnect battery ground cable and secure it 
; out of thé way. - E DE JN 


"v s MM MEN EAE - TO INJÉCTORS `” 
. 4.» Remove fuel filler сар. to relieve fuel tank 6 REQ'D) 


^ pressure. б? 


5. Release pressure from fuel system at the fuel 
pressure relief valve using ЕҒІ Pressure Gauge 
-T80L-9974-B or equivalent. The fuel pressure 
relief valve is: located on the fuel line in the 
upper RH corner of the engine compartment.. 
' To gain access to the fuel pressure relief valve, 
the valve cap must first be removed. 


| T SZ | ‘ws, > 
- TO TEMPERATURE. TNR ЖА. $ yr 
ы SWITCH aao n 2 \ 

` ; TO AIR CHARGE . 
SENSOR 


NOTE: Not all assemblies may be serviceable while 
‚ on the éngine.-In some cases, removal of the fuel 
charging assembly may ease service of the various 
subassemblies. To remove the entire fuel charging 
assembly, the following procedure should be ` x 
репоптес: . mE EC | | ` 2. : Disconnect the following vacuum connections: - 
. а: Vactiurn line at the EGR valve. `` Len 
р. Vacuum lines at the thermactor.air bypass 
с; Sealed Housing Evaporative Determination - 
. System (S.H.E.D.) evap lines to the throttle 
" > > body. ` LIT 1 2%, | | E m E 
° `, d. «Vacuum line.at the fuel-pressure regulator. 
_e. ‘Vacuum lines to the upper intake manifold 
|». :Vvacüum tree. Labeling the hose locations - 
. With tape is recommended to aid 
. installation: ОЕ и 


Removal. /| | n 
21.. Disconnect electrical connectors аї:. . 
| a. Throttle position sensor. ` 

b. Air bypass valve: 
AIR BYPASS VALVE ` 7. 


. ELECTRICAL - & 
|, CONNECTOR -o _ ° 


THROTTLE 


` UPPER INTAKE 
POSITION 
'SÉNSOR MANIFOLD 


|: VACUUM TREE 


PCV 
FITTING 


(5 


22 М584248 20 


с. EVP sensor, locáted on the EGR valve. 
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REMOVAL AND INSTALLATION enun 


m Disconnect the `. PCV hose from the fitting, | 


‚‚ located оп the underside of the upper intake 
manifold. "TE 


4. Remove the throttle inkade shiela. and 


disconnect. the throttle linkage . and speed 
control ‘cables. Unbolt the accelerator cable 


from the bracket and Postion the cable away ` 


from the engine. . 


CAUTION: When disconnecting throttle cable | 


from ball stud, use a screwdriver or similar tool 
close to the ball stud to pry off. Removing by 
hand may damage the cable. | 


5, Disconnect the ЕШ inlet hoses ftoi the throttle 


body. 


6. Disconnect the EGR {йе from the EGR valve 
and. the rear exhaust manifold. Remove ‘the 
БЕ from ше engine. ` 


Fon VALE A 3 NAA MERO 
a сю buo 


i 
ES E< 


~ CONNECTOR (PART OF EGR. ` 


25% TUBE ASSEMBLY-9D477 
BECA TO 33.8-47.5 Nm 
(25-35 FT-LB) BOTH ENDS > 


EGR TUBE x f 
ASSEMBLY - UP SA... 0 у. /). 
nez q NN, | FRONT OF 
MP. = AM CUM LEES ENGINE 
«Ser JA 
M e | 
X | 
d" Ж) EXHAUST 
— p MANIFOLD 
2 | V5845-1A 


- “RUNNER ` 
-#5 (REF.) 


RUNNER, 
> #4 (REF.) ` 


. 24-10-7 ` 


... Remove the Thermactor tube assembly from - 
the lower intake manifold by removing the two - 
nuts retaining the tube. Remove the nut which 
attaches the Thermactor bypass valve bracket . 
to the lower intake manifold. 


For E-series applications only, remove the nut . 
which attaches the transmission fill tube. Then | 
remove the tube bracket off the intake manifold | 
stud. 


‘Remove: the two spring clips attaching the ` 
injector heat shield to the lower intake manifold - 

- and the exhaust manifolds. Remove the shield 
from: between the lower intake (manifold and the : 
Ба manifolds. i : 


= 


ы. 


SU 


| RUNNER — 'RUNNER 
° &3(REF) | $2 (REF) 
SPRING CLIP | 
dd . HEAT SHIELD ` 
! INTAKE MANIFOLD 
9F460 
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REMOVAL AND INSTALLATION (Continued) 


10. Remove the seven’ studs retaining. the" upper - 


intake manifold. 
UPPER INTAKE 00200902002. 2 
. MANIFOLO . } | "A 


' | 79424 - | 


_ VACUUM ` 
TREE .. 
90446 `. 


` 
; N 


' PCV CONNECTOR K 
ҚТ” 390659-5100 |. ; 


бъ Xe | 
A P E AS GASKET 
KO > 9H486 


; — g 
ae А 
EZ) 
> 


LOWER INTAKE 


MANIFOLD 
9K641 
| . 9 AIR CHARGE 
5/16-18 x 2.505 | TEMPERATURE 
STUD (7 REQ'D) SENSOR 
` TIGHTEN TO 12A967 
16-24 М-т | 


(12-18 FT-LB). I n 
"^ V5841-1C 


М % 
“ s ^ 
- 
H 
° 
» 
5 
s 
4 


_ Electronic Fuel Injection—4.9L EFI Engine 


41. Remove the screw and washer ‘assembly 
=- :attaching the. upper intake’ manifold -support 
. bracket to the upper intake manifold. > · | 


ACD 


5. 7/16-14 x 1.50 SCREW - ``: 


` FRONT OF ENGINE `: 
ЖЫЛА еи 2. AND'WASHER ASSEMBLY 


3 


5/16-18 NUT 
. .45357-S8 
: TIGHTEN TO 
18.9-27.1, N-m 
(14:20 FT-LB) 


_ GASKET 
^ 9E936 `` 


| ade A Jh. TIGHTEN TO 29.8-43.4 ет. |. 
s “esas APH DD (02292 FTLB) | 
EET. 5 ` бүл 4. 


š 
” ` * 


s fos 


= | еа 
| PA Р ( -4 


- BRACKET e 
` 9444 


3/8-16 x .88 SCREW 


BRACKET 


AND WASHER ASSEMBLY . Gs 2s 
TIGHTEN TO 29.8-43.4 N-m THROTTLE BODY 372 
(22-32 FT-LB) - .-ASSEMBLY-9E926 V5847-18 


12. Remove'the upper intake manifold and throttle | 
‘body assembly from the lower intake manifold. : 


18. Move the vàcuum harness away from the lower 
:, intake manifold. A". ү, 


14: Remove: the injector cooling manifold from the 
lifting eyë "attachment. > 5 


` 


Vl. 14-20 NUT AND’, > 
| : CONICAL WASHER ` . : 
C 45332-S33 : | : 
Ж TIGHTEN TO na 2% 3 
| 4-5.6 Nm di | 
(35-50 IN-LB) ` 


‘COOLING TUBE 
FUEL INJECTORS 


|." LOWER INTAKE ` 
- MANIFOLD 
ASSEMBLY 
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REMOVAL AND INSTALLATION (Continued) 


15. Disconnect fuel line retaining clips. Qu „м СЫ ТЕ е 
| | " 22 TO DISCONNECT COUPLING . - 
16. Disconnect the fuel supply and fuel return lines š _ WARNING - RELIEVE FUEL SYSTEM PRESSURE BEFORE 


using Quick Disconnect Tool D87L-9280-A or _DISCONNECTING COUPLING 
D87L- 9280-B or equivalents. | | | 2 "TOOL ` 


T81P-19623-G2-1/2 INCH 
T81P-19623-G1-3/8 INCH 


FIT TOOL TO COUPLING 
SO THAT TOOL CAN ENTER 
“CAGE TO RELEASE THE GARTER SPRING. 


. PUSH THE TOOL INTO THE CAGE 
OPENING TO RELEASE THE FEMALE 
FITTING FROM THE GARTER SPRING. 


` PULL THE COUPLING MALE AND 
' "FEMALE FITTINGS APART 


REMOVE THE TOOL FROM THE 
DISCONNECTED SPRING LOCK 
COUPLING. 


V4803-1B. 
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REMOVAL AND INSTALLATION (Continued) ii (ss 


17. Remove 16 bolts attaching both the lower 
intake manifold arid the exhaust manifolds to 
the cylinder head. Do not remove the bolts that 
attach only the exhaust manifolds. = -> 


INTAKE MANIFOLD 
GASKET-9439 


. ÍNTAKE MANIFOLD: 
` ASSEMBLY S. 


. EXHAUST . 
.. MANIFOLD 
| _ .9431 


3/8-16 x 1.25 
. BOLT HEX. 1 
HEAD Р/Т 


` «ы 


‘EXHAUST _ 
MANIFOLD 
9430. ` 


N UIFTING EYE ` 
17A084 


3/8-16 x 3.81 
|. STUD 2: 
:У5849-2С 


718. ‘Remove the lower intake manifold assembly 
.. (from the cylinder head. — — ^ | 


. Installation — | "à 
. Clean and inspect the mounting faces of the `: 
lower intake manifold and the cylinder head. . 
. Both surfaces must be clean and flat. 22 


. Clean and oil manifold bolt threads. — 
Position the lower intake manifold and a new 
gasket to the cylinder head, and install the - 


attachment bolts. Tighten the bolts to 29.8-43.8 
N-m (22-32 ft-lb) in the sequence shown. ` 


9 жы 
FRONT OF ENGINE 
TA `А10704-1А 


|. DAVE GRAHAM INC. 2012 
^ ` ALL RIGHTS RESERVED 


24-10-11 Electronic Fuel Injection—4.9L EFI Engine | Е 24-10-11 


REMOVAL AND INSTALLATION (Continued) - 


Position.the vacuum harness, then attach the 
vacuum connection to the. fuel pressure 
regulator. | 


FRONT OF ENGINE. . | 7/16-14.x 1.50 SCREW - 


AND WASHER ASSEMBLY . ` 


бе Qv э TIGHTEN TO 29.8334 Nm, © 
| | 4 | | * . 2 
EN 


5. Install a new upper intake gasket on the lower 
manifold, using the lower manifold dowels to 
position the:gasket.. | DIE 


= 5/16-18 NUT 
45357:S8 . 
TIGHTEN TO 


18.9-27.1 М-т 
- (14-20 FT-LB) 


UPPER ІМТАКЕ ^^ ° 
` MANIFOLD - 
9424 


ед | 
BRACKET | ` 
9444 


VACUUM : f 
© TREE 00 
9D446 


3/8-16 x .88 SCREW | 
.. AND WASHER ASSEMBLY . . | ELA 
“TIGHTEN ТО 29.8-43.4 М-т . THROTTLE BODY 
(22-32 FT-LB) - ASSEMBLY-9E926 V5847-18 


— 
PCV CONNECTOR Sas 


. Install the injector heat shield between the | 
lower intake manifold and the exhaust 

. manifolds. Secure the shield to the lower intake 
manifold by installing the two spring clips - 
between the intake runners. ^. ^ |^ -. 


GASKET 


(i i (mu a 


LOWER INTAKE 
2 MANIFOLD ` 
- 9K641 


Ұз | p Ё Š 222. AIR CHARGE 
81618 x 25085" ©. . TEMPERATURE 


STUD (7 REQ'D) SENSOR $5 (REF.) ~ 
TIGHTEN TO: | E 12A967 
vos. 16-24 Nm | | "e . RUNNER 
. 5 (12-18 ҒТАВ) ` ' #4 (REF.) 


V5841-1C |. 


.. Position the upper intake manifold onto the 
lower. intake manifold, using the dowels of the 
.:: lower intake to locate. ‘Install the seven studs 
.  attaching the upper intake to the lower intake 
. .finger-tight. Then tighten the studs to 16.2- 24.4 
, Nem (12-18 ft-lb). ” TEES. i 
7. :Position the upper intake manifold support onto 
the boss of the upper intake, located under the ` 
‘throttle. body. Install the retaining screw and 
< tighten to 29.8-43.8 N-m (22-32 ft-lb). 


RUNNER RUNNER ` 
#3 (ВЕР) #2 (REF.) 


SPRING CUP. 
390717 `` 


HEAT SHIELD 
INTAKE MANIFOLD 
9460 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


24-10-12 


REMOVAL AND INSTALLATION (Continued) 


(25-35 FT-LB) BOTH ENDS 


... : x an ) 4 b — 
< ( 022 4 
—— = - i 
у. ACAI a. 


EGR TUBE 


: = i 
ASSEMBLY МЫ ' EX | ЛДІ аби: OF 


90477 ЕМСІМЕ 


S2 X 
«yr JA 
Y < o 

C 
A EXHAUST 


. — V5845-1A 


10. Install the injector cooling manifold to the lifting 
eye, and tighten the fastener to 4-5.6 N: m (35- 


2 50 in-Ib).. ~ 


mnm мые . 1/4-20 NUT AND 7. 

. |... CONICAL WASHER 

| 45332-8533 

^. .JIGHTEN TO 
. 45.6 Nm 

(35-50 IN-LB) > ë 

' COOLING TUBE 
FUEL INJECTORS . 

06 


| NN 
LOWER INTAKE ree 
MANIFOLD Ф, 
ASSEMBLY Ç | 


. Install the EGR tube between the EGR valve 
and the rear exhaust manifold.. The tube. is 
routed between lower intake runners No. 4 and 
No. 5. Tighten both fittings.to.33.8-47.5 N-m 


(25-35 ft-lb). 
EGR VALVE ` е | 
9F483 — dOh | INTAKE 
| | (чы! И i 7 MANIFOLD 
(ELA) ih 
ants | ( CONNECTOR (PART OF ЕСА ` 
25 HL] TUBE ASSEMBLY-9D477 
d j lC TIGHTEN ТО 33.8-47.5 N:m 


MANIFOLD: 


Electronic Fuel Injection—4.9L EFI Engine 


11. 


UPPER INTAKE . 
MANIFOLD ED 
. VACUUM TREE 


. Position the Thermactor tube assembly onto 
. the studs of the lower intake manifold. Tighten 


fb.) 7 
13. 


14. 


15. Connect the air inlet hoses to the throttle body. 


16. 


“b. - Vacuum lines to the Thermactor air-bypass 


24-10-12 


Connect the PCV hose to the fitting, located on 
the underside of the upper intake manifold. 


Қ) 
: 21 


FITTING 


Aq 
<-% 


the attachment nuts to 10.8-16.3 N:m (8-12 


For Econoline applications, position. the : 
transmission fill tube onto the stud of the lower 
intake manifold. Tighten the attachment nut to 
10.8-16.3 N-m (8-12 ft-Ib). | 


Install the accelerator cable and throttle linkage 
shield onto the accelerator. bracket of the 
throttle body. - Б» wig. Oe 


Connect the following vacuum connections: 
a. Vacuum line to the EGR valve. 


. valve. _ : 
at | D 


c. Sealed Housing Evaporative Determination 

` System (S.HI.E.D.) evap lines to the throttle 
body. | ч E | M und 

d. Vacuum line to fuel pressure regulator. 

e. . Vacuum lines to the upper intake manifold 

. vacuum tree. . "T a Hee 3 


H 


РЯ 


DAVE GRAHAM INC. 2012 
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24-10-13 
REMOVAL AND INSTALLATION (Continued) 


17. Connect the following electrical connectors at: 
a. Throttle position sensor. - E 
b.. Air bypass valve. 
AIR BYPASS VALVE 


ELECTRICAL 
CONNECTOR 


THROTTLE 
POSITION 
SENSOR 


` V5842-18 


EVP sensor. 
Injector’ wiring harness to main engine 
harness. . = E 


Engine coolant temperature sensor. 


TO ENGINE COOLANT 
TEMPERATURE SENSOR 


ТО INJÉCTORS | 
(6 REQ'D) 


TO TEMPERATURE | 
- SWITCH 
| TO AIR CHARGE 
| SENSOR 


.: Connect air intake hose, air bypass hose, and 
crankcase vent hose. ` | 


. Connect battery ground cable. 


. Install engine coolant following instructions 
listed on decal located on EEC vacuum 
reservoir cover. Refer to Group 8. 


Electronic Fuel Injection—4.9L EFI Engine | 


24-10-13 ` 


. Replace fuel pressure relief cap. Build ир fuel 
pressure as follows: without starting the engine, 
turn ignition switch back and forth at least six 
| * times from ON to OFF position, leaving ignition 

Pub for five seconds each time. Check for fuel 

eaks. - К. 


22. Start engine and allow to гип at idle until engine 
"temperature stabilizes. Check for cooling - 
System leaks. & 7 | 


23. Use Rotunda Super STAR Il 007-00028 or 
equivalent, with EEC self-test connector to . 
check proper EEC-IV system operation. Refer 
to the Engine/Emission Diagnosis* manual. 


24. Verify correct engine idle. 
. Remove protective covers and close hood. 


Assembly and Disassembly 


The following is a step-by-step sequence of 
operations for servicing the assemblies of the fuel - 
charging manifold. Some components may be 
serviced on the vehicle without, а complete 
disassembly of the fuel charging manifold. Pictorial 
references demonstrate component removal and 
installation on and/or off the vehicle. | 


Upper Intake Manifold and 
Assembly—9424AUP . 


Removal 


Throttle Body - 


1. Disconnect the electrical connectors at | 
a. EVP sensor, located on the EGR valve. 
^ ^b. Throttle position sensor. `: 
C. Air bypass valve: . | 
AIR BYPASS VALVE ` 


ELECTRICAL 
CONNECTOR 


THROTTLE 
POSITION 
SENSOR 


V5842-1B 


*Can be purchased as a separate item. 


DAVE GRAHAM INC. 2012 
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24-10-14: s . Electronic Fuel-Injection—4.9L EFI Engine: 20007 2. 24-10-14 


REMOVAL AND INSTALLATION (Continued) : 


2: ‘Disconnect the following vacuum connections: 


a. Vacuum line atthe EGR valve. ^ — ^ UPPER INTAKE 
| * | "ES : ep dae ; MANIFOLD . GES 
-= b., Sealed Housing Evaporative Determination ~~ . VACUUM TREE AY 
^. System (S.H.E.D.) evap lines to the throttle p s . PCV 
body Р | ' п > “FITTING 


„с. . Vacuum lines to the upper intake manifold | 
^" vacuum tree. Labeling the hose locations 
with tape is recommended to aid - 
installation. © ағы | | 


' 
л 


3.'. Disconnect the PCV hose from: the fitting, | 


` EGR VALVE ` Т Pun “ It 


- located: on the underside of the upper intake = > УКЕ зт 3 и — 50s 00 INTAKE 
4. Remove the throttle. linkage shield, and  .- any EN a(S тақты 
disconnect the throttle linkage and speed ` e M ARN | зды PT een 
control cables. Unbolt the accelerator cable ^ . | ESTNE LIU 2. Ж. 
from the bracket and position the cable away о 2 осо 
> from the engine. кн m | 2% 8% ET M Gy) YO ME 
CAUTION: When disconnecting throttle cable | = 


from ball stud, use a screwdriver or similar tool 


close їо the ball stud to pry off. Removing by - I 2. Қ 2. у) ( Ж бай 
hand may damage the cable. | pt | 90477 JN 5 X /_-N{ FRONT OF 


| ; ENGINE 
< мМ 
KOK; ж 6 
9 “(А To E 
| 2 М EXHAUST 


аА | MANIFOLD 
M p : E E | | . 4 | | E | EN V5845-1A 


5. . Disconnect the air inlet hoses from the throttle 
body. | ORC, к 

6. Disconnect the EGR tube from the EGR valve: 
and the rear exhaust manifold. Remove the. 
tube from the engine. 


en АЗ 


DAVE GRAHAM INC. 2012 
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REMOVAL AND INSTALLATION (Continued) 


7. Remove the Thermactor: tube ‘assembly: from 
. the lower intake manifold by removing the two . 
nuts retaining the tube. Remove the nut 
. attaching the Thermactor bypass valve bracket 
_ to the lower intake manifold... AERE "ы 


8. For E-series applications only, remove the nut 
attaching the transmission fill tube. Then 
remove the tube bracket off the. intake manifold 
stud. т Were MEM E | 


9. Remove the seven studs that retain the upper ` 
intake manifold. жастағы 


UPPER INTAKE 
. MANIFOLD 
9424 


VACUUM 
. TREE 
90446 | 


e Ф ` 
OTS 
% | 


. GASKET 


LOWER INTAKE ` 


- MANIFOLD. . g x 0. 
STUD (7 REQD) — .. Ў 


. 9K641 
| ' AIR CHARGE 
5/16-18 x 2.505 TEMPERATURE 
TIGHTEN TO 
16-24 М-т 


: SENSOR 
(12-18 FT-LB) 


| 12A967 


V5841-1C 


10. Remove: the scréw - and washer assembly 
attaching the upper intake manifold support 
bracket to the upper intake manifold. __ 


-11. Remove the upper intake manifold and throttle 
body assembly from the lower intake manifold. 


1 


Electronic Fuel Injection—4.9L EFI Engine 


FRONT OF ENGINE... | 


< 


24-10-15 - 


(7 74634 х 1.50 SCREW `, 
A. ` AND WASHER ASSEMBLY ` 
[fh TIGHTEN TO 29.8-43.4 N«m 

0. -.Q232FTAB) 2. 


> 9E936 . 


Y |4 
- BRACKET q 
СУУ? 


. 3/8-16 x .88 SCREW . 

AND WASHER ASSEMBLY 

TIGHTEN TO 29.8-43.4 N-m 
(22-32 FT-LB) 


Installation . 


THROTTLE BODY 
_ ASSEMBLY-9E926. 


45357-S8 
TIGHTEN ТО. 
18.9-27:1 Nm - 
2225 (14-20 FT-LB) 


9728 
V5847-1B 2 


1. Position a new upper intake gasket on the lower | 
manifold, using the lower manifold dowels to 


. position the gasket. 


UPPER INTAKE 
MANIFOLD, 
9424 . 


VACUUM: - 
` TREE 


. 9D446 


PCV.CONNECTOR : 
poe On | EE 
ye. | 
~ == 
| 


NS 


9, з 


| LOWER INTAKE 


MANIFOLD 
9K64T 


5/16-18 x 2.505 . 
STUD (7 REQ'D) 
‘TIGHTEN TO 
16-24 N-m 
(12-18 FT-LB) 


GASKET ` 
9H486 . 


' ÀIR CHARGE 

. TEMPERATURE `: ` 

|. > SENSOR ` 
12A967 


V5841-1C | 


DAVE GRAHAM INC. 2012 
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REMOVAL AND INSTALLATION (Continued) . 


2.' Position the upper intake manifold onto the 
. lower intake manifold, using the dowels of the 
lower intake to locate. Install the seven studs to 
attach the upper intake to thé lower intake 
finger-tight. ы 


3. ` Tighten the seven studs, attaching the upper 

"^. intake to the lower intake manifold, to 16.2-24.4 . 

. Nem (12-18 #416)... ` a | 

4. Position.the upper intake manifold support onto 

the boss of the upper intake, located under the 

throttle body. Install the retaining screw and 
‘tighten to 29.8-43:4 N-m (22-32: ft-lb). , - 


7/16-14 x 1.50 SCREW 
; AND WASHER ASSEMBLY. 


EM ST TIGHTEN TO 29.8-43.4 Мп... 
_ NOY зэ (22-32 FT-LB) © ..... 
jiz A š OY n 

" К Q - LI 


. FRONT OF ENGINE 


| | GASKET 5/16:18 NUT 


45357-S8 
ile 9E936 TIGHTEN TO 
P ,18.9-27.1 Мт 


(14:20 FT-LB) 


PS 
BRACKET 4 
9444 ` 


3/8-16 x 88 SCREW +, 
AND WASHER ASSEMBLY: `“ `. E 
TIGHTEN TO 29.8-43.4.N:m ` THROTTLE BODY © 
` ,Q232FTAB) ` 'ASSEMBLY-9E926 


V5847-18 


. "Install. the EGR tube between the EGR valve 
апа the rear: exhaust manifold. The tube is 
routed between lower intake runners No. 4 and 

. No. 5. Tighten both.fittings to 33.8-47.5-N:m 
.(25-35/ft-lb).. =- OF cn fa Su 


EGR VALVE 
9F483 


"INTAKE - 


— 


| | " du uisa 


I NI | A 
Dem | ` CONNECTOR (PART OF EGR 


N TZ TUBE ASSEMBLY-9D477 
I \ S TIGHTEN. ТО 33.8-47.5 N-m 
(25:35 .FT-LB) BOTH ENDS 
T ` x .) — .. , 


< 


f) lj 


EGR.TUBE © d, 1. i 

ASSEMBLY — X у) A : 
A NY A FRONT OF 
J VN ‚ ENGINE 


EXHAUST 
MANIFOLD 


V5845-1A 


Electronic Fuel Injection—4.9L EFI Engine 


24-10-16 


«at, 


- Connect the PCV hose to the fitting, located оп . 


UPPER INTAKE "^ 
MANIFOLD 


PCV 
FITTING 


Position the ‘Thermactor tube assembly onto 
the studs of the lower intake (manifold, and 
tighten the attachment nuts to 10.8-16.3 N: m 
(8-12 ft-lb). — . — FX 
8. For Econoline applications, position. the 
. transmission fill tube onto the stud of the lower 
intake manifold. Tighten the attachment nut to 
10.8-16.3 N-m (8-12 ft-lb). ^ 7 | 
9. Install the accelerator cable and throttle linkage 
' shield onto. the accelerator bracket of the 
throttle body... | ЭРИК 
10. Connect the air inlet hoses to the throttle body. 
11. Connect the following-vacuum connections: 
т-а. Vacuum line to the EGR valve. | 
b. «Sealed Housing Evaporative Determination 
System (S.H.E:D.) evap lines to the throttle . 
body. : | | 


c. Vacuum lines to the upper intake manifold 
2 Vacuum tree. = | 
12. Connect the following electrical connectors at: 
. a. Throttle position sensor. | 
b. Air bypass valve. ^ ` 
c. EVP sensor. 


AIR BYPASS VALVE 
ELECTRICAL 
CONNECTOR 


“THROTTLE ` 
POSITION 
SENSOR 


© V5842-1B 


DAVE GRAHAM INC. 2012 
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REMOVAL AND INSTALLATION (Continued) - 


Air Intake Throttle Body 
Removal. E 


21.. Disconnect throttle position. sensor and air 
bypass valve connectors. ` bero | 


AIR BYPASS VALVE 
ELECTRICAL. 
CONNECTOR ` >- 


- ‘THROTTLE 
POSITION 
SENSOR 


V5842-18 


2. Disconnect throttle linkage shield, throttle 
cable, and speed control cable. 


CAUTION: When disconnecting throttle cable 
from ball stud, use a screwdriver or similar tool 
close to the ball stud to pry. off. Removing by 


` 


. hand may damage the cable. - "DS 
3. Disconnect the air inlet hoses from the throttle 
` body. f IK Ae: “7 к. PCS. n i 


` 2 purge ports of the throttle body. 
5. Remove four throttle body nuts. 


Y БО А 


Uy. 71 7 THROTTLE? 
^ "BODY .' . 
ASSEMBLY 


£d 


À 


al 


(1) 


ШІ” 
Пэ 
Gees 
D 
n» UY 


fa 
í 


" CTT If 


Electronic Fuel Injection—4.9L ЕР! Engine 


`4. Disconnect the SHED'EVAP harness from the | 


24-10-17 


6. - Carefully separate air throttle body and 
accelerator bracket from upper intake manifold. 


7. Remove and discard gasket between throttle 
| body and upper intake manifold. Ts 


THROTTLE 


NUT 
(4 ВЕО'О) : BODY 
— ASSEMBLY 


(Ки 


САЅКЕТ 
9E936 


UPPER 
INTAKE 
MANIFOLD 


‚_ V5852-1B 


ә“ 


Installation 


1. Ensure that both throttle body and upper intak 
| manifold gasket surfaces are clean. | 


NOTE: If scraping is necessary, be careful not to ` 

damage gasket surfaces:of throttle body and upper 
manifold assemblies, or allow material to drop into. 

manifold. At dv d = E ss 


Install a new (9E936) throttle body-gasket on 
the four studs of the. upper intake manifold. 

. "Position the accelerator. bracket onto the 
throttle body. ` pow! 


.. Install.throttle body to upper intake manifold. 


DAVE GRAHAM INC. 2012 
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| 24-10-18 


REMOVAL AND МЭТА РАНО (Continued) - 


5. 


| 6. 


Secure throttle body assembly to Soper. ‘intake 
‘manifold with four retaining: nuts. Umen to 
18.9-32.5 N-m usen "Des 


' THROTTLE 
BODY 
ASSEMBLY 


NUT (4) 


Connect air bypass valve and throttle positión I 


sensor electrical connectors. 


KA BYPASS VALVE 
` ELECTRICAL 
. CONNECTOR 


` THROTTLE | 


V5842-1B ` 


балагы the SHED EVAP harness: to the purge 
ports of the throttle body. - 0 


Connect the throttle linkagé and cables to the 
throttle body and accelerator bracket. 


. Connect the air inlet hoses to the throttle body. 


Electronic Fuel. injection—4 9L EFI Engine mE 


22 24-10-18 


Throttle Position Sensor 


Removal. | 


. 1. Disconnect throttle position sensor from wiring d 


harness. 


THROTLE — 
BODY, 
ASSEMBLY 


- `, THROTTLE 
POSITION- 
SENSOR ` 


^ ТА 'Rémove | two throttle. position sensor retaining | 


, SCrews. 


3 Remove throttle position sensor. 


Installation . 


1. Position the iouis DOSIHoR sensor so 5 that the 
. - connector points opposite the air valve. Then, 
rotate throttle Postion sensor clockwise to align | 

. Scribe marks. 


CAUTION: Slide rotary tanks into position over | | 
throttle shaft.blade, then rotate throttle position | 
sensor CLOCKWISE ONLY to installed position. | 
‘Failure to install the throttle: position sensor.in |: 


this manner may result in excessive idle speeds. 2 


2. Secure sensor to throttle body assembly with 


‘two retaining: SCrews. Tighten, to. 2. 0- З. on N:m. 
(17. 7-26.5 lb-in). ` 5 | mE 


| NOTE: When throttle position sensor is ; installed on . 
| thethrottle body, the connector will point toward the | 
throttle body inlet.. | 


3. Connect electrical волео to harness. 


_ -DAVE-GRAHAM INC. 2012 
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24-10-19 2 Electronic Fuel Injection—4.9L ЕГІ Engine 24-10-19 - 


REMOVAL AND INSTALLATION (Continued) 


Installation .. 


Air Bypass Valve Assembly ` - 
Removal RP 


1. Ensure that both throttle body and air bypass. 
l Р - | | valve gasket surfaces are clean. . 2 
1. Disconnect the air bypass valve assembly - Duc UE | 
. connector from the wiring harness. | 


CAUTION: If scraping is necessary, be careful 
not to damage air bypass valve or throttle body 
gasket surfaces, or drop material into throttle 
body. . | . | 2 3 Е 


2. Install gasket and air bypass valve оп throttle ` 
body surfaces. ` КО л | 


2. . Remove the two air bypass valve retaining 
— bolts. ` : Ж. | z 


GASKET 


(2 REQ'D) 


V5853-1B 


GASKET 
9F670 


3. Remove the air bypass valve and gasket. | 


| VALVE ASSEMBLY . Install retaining screws. Tighten to 8-11 Nem | 
(71-102 ІБ-іп). | M 


Connect electrical connector for the air bypass 


V4800-1B 


< (2REO'D). 


V5853-1B 


DAVE GRAHAM INC. 2012 
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REMOVAL AND INSTALLATION (Continued) - 


Fuel Supply Manifold Assembly | 

Removal. ` `. - acc CT 
1. Remove the upper intake manifold assembly as 
outlined in this Section. S | 

2. Disconnect fuel line retaining clips. 


3. Disconnect the fuel-supply and fuel return lines 
., using Quick Disconnect Tool D87L-9280-A or 
D87L-9280-B or equivalents. | I oe т 


2 


"TO DISCONNECT COUPLING ` 
WARNING — RELIEVE FUEL SYSTEM PRESSURE BEFOR 
_ DISCONNECTING COUPLING: 


-TOOL . | 
“Т81Р-19623-62-1/2 INCH 
T81P-19623-G1-3/8 INCH 


МӨ» FIT TOOL TO COUPLING 
| ^ 60 THAT TOOL CAN ENTER 


V CAGE TO RELEASE THE GARTER SPRING. 


- PUSH THE. TOOL INTO THE CAGE 
OPENING TO RELEASE THE FEMALE 
FITTING FROM THE GARTER SPRING. 


PULL THE COUPLING MALE AND ` 
FEMALE FITTINGS APART 


REMOVE THE TOOL FROM THE 
DISCONNECTED SPRING LOCK 
COUPLING. | 


V4803-1B 


Electronic Fuel Injection—4.9L EFI. Engine 


24-10-20 


.4. . Remove the injector cooling manifo 


Id from the 
lifting eye attachment. | 


D % 


dio 24-20 NUT AND 


E CONICAL WASHER 
i, |. 745332933: ` ` 
“TIGHTEN TO 


4-5.6 Мт 
(35-50 IN-LB) 


COOLING TUBE 


LOWER INTAKE 
MANIFOLD 
ASSEMBLY 


Remove the injector cooling manifold attaching 
nut from the fuel rail stud. Then remove the 
injector cooling manifold. mE | 


6. Disconnect the-electrical connector from the 
fuel manifold temperature switch. | | 


TEMPERATURE 
|. SWITCH 
9F810 


RETAINING 
CLIP-9F811 


WIRING HARNESS. . 
ASSEMBLY-9D930 - Ns 
ns. FUEL RAIL 
ASSEMBLY | | 
V5854-1A 


DAVE GRAHAM INC. 2012 
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REMOVAL AND INSTALLATION (Continued) XC I e рат 


~ e 


.7. Disconnect the vacuum line to the fuel pressure ан СЕТОТ A T. 
- . regulator "up Бу | | | . `. FUEL INJECTOR ASSEMBLY .. 
l 1/4-20-20 x 1.66 STUD 7”: 9F593 (6) PLACES. LUBRICATE . 

`` АМО WASHER- ... >- INJECTOR: O-RINGS ‘WITH 
| TIGHTEN-TO: , _.-- LIGHT GRADE OIL ESF-M6C2-A 
22-842 Nm, -. ` / OR EQUIVALENT. APPLY ТО 
7(70:105 IN-LB) ^ ` ` -/ CIRCUMFERENCE OF BOTH 


8. Remove the strap surrounding the fuel 

^ manifold, injector. electrical harness, and the 

main vacuum harness. UPPER AND LOWER O-RINGS 
PRIOR TO ASSEMBLY. 


‘CAUTION: DO NOT LUBRI- 
CATE O-RINGS WITH SILICONE 
GREASE. SILICONE GREASE 
MAY PLUG THE INJECTORS 


9. Remove the three fuel supply manifold 
retaining studs... . — , . " ^ 

10. Caréfully disengage’ the fuel supply manifold 
from the fuel'injectors and remove the manifold. 


- 


Мы 


20004 FUELINJECTÒOR ASSEMBLY - 
1/4-20-20 x 1.66 STUD ^. .. 9F593(6) PLACES. LUBRICATE ` 


FUEL RAIL ` 
|. AND WASHER ^ . a- .. INJECTOR O-RINGS WITH ASSEMBLY 
TIGHTEN TO ` . ^ LIGHT GRADE OIL ESF-M6C2-A 


OR.EQUIVALENT. APPLY TO 
“CIRCUMFERENCE OF BOTH 
UPPER AND LOWER O-RINGS 
PRIOR TO ASSEMBLY. 


CAUTION: DO NOT LUBRI- 
` CATE O-RINGS WITH SILICONE 
GREASE. SILICONE GREASE 
MAY PLUG THE INJECTORS 


“8-12 Nm. , 
(70-105.1N-LB) ` 


NEC озы 92207. А ОМЕН-ІМТАКЕ, 
5207 FRONT ОҒЕМСІМЕ > MANIFOLD-9K641 
| | . v., 75855-18 


FUEL RAll ^ | 
ASSEMBLY |... , 


` Secure the fuel supply manifold assembly using 
the three retaining studs. Tighten to 20.3-29.8 
М-т (15-22 ft-lb). . — : 


4. Position and secure the injector cooling 
manifold. Tighten both nuts to 4-5.6 N-m (35-50 
in-Ib). p s | eet 


111 Mn = Lower intake 
`` "FRONT OF ENGINE MANIFOLD-9K641 
7” PNE mE . V5855-1B 


. 1/4-20 NUT АМО: 
CONICAL WASHER 
~. 45332-533. | 
: ` TIGHTEN TO 
4-5.6 Nm - 
‚ (35-50 IN-LB) 
- COOLING TUBE 
FUEL INJECTORS 
^ К 9F806 - | 
Installation | 


1.-. Ensure injector caps аге. cleari and free of 
" contamination. E 


CAUTION: Do not attempt-to clean the injector 
pintle or metering orifice area with brush or - 
tools. Use Rotunda Injector Cleaner/Tester 113- 
00001. ог equivalent. | | 


2. Place the fuel.supply manifold over each of the 
^ injectors and seat the injectors into the fuel - 
supply manifold. Ensure injectors are well 
: seated in the fuel supply manifold assembly. 


LOWER INTAKE 
MANIFOLD 
ASSEMBLY 
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REMOVAL AND INSTALLATION (Continued) ~ Lc S MM 


25. Attach the vacuum line to the fuel pressure‘... 
-- regulator. ES x m ЭЕ: 


Secure. the main ‘vacuum’ harness and. the ae us "PD dE ы э 
injector-electrical harness to the fuel supply ^ ` V ut MU ЭА . 7 Temperature - 

2 manifold with a strap positioned between the | | Pes BP AMO USWITCH ' 

`. "No. 5 and No. 6 intake manifold runners. p s C. AN ес o tapete © secu 


Connect the electrical connector to the fuel 


, 
» sa 
QT 


^ 


manifold temperature switch: 


| «RETAINING . 
мєт CLIP-OFBT C 


› 
%- 


WIRING HARNESS ` 
ASSEMBLY-9D930 . |. | 
EM ux FUEL RAIL "uu 422 
š s ASSEMBLY oa a 
ОЬ V5854:1A 


| 8. ‘Connect the fuel inlet and outlet lines at the fuel OMM _ REPLACEMENT GARTER SPRINGS — . Р 
* сга! connections. Refer to. the following GARTER `  , ` ЗВ1МСН-Е127-19Е576А*. 7 | oo 

Б es Ж Eo SPRING. ... 27. 1/2 ІМСН-Е122-19Е5768 - 

ОМ, ` 5/8 INCH - E35Y-19E576-A* ^^ 
3/4 INCH —E692-19E576-A ` 


- illustration.  . E сағаты 
9.. Connect fuel line retaining clips. `- " ium s 
2.10. Install the upper intake manifold as outlined in- ^ .; ` ` 


FU 
м 


Ld. M UNS 


NUM б ee s di: © " e | 
а Жаа ХА “ALSO AVAILABLE ІМ e 
| UE seg | и е7 M. E35Y-19D690-A KIT WITH O-RINGS 
AS eu Өкіл) din Sx e 54 TA ‚+ GHECK FOR MISSING OR DAMAGED GARTER : 
Bets Яса е у D - SPRING = REMOVE DAMAGED SPRING WITH . 

17 54 SMALL HOOKED WIRE - INSTALL NEW SPRING 

1 @ < IF.DAMAGED ORMISSING. | 


5 coy. -, CLEAN FITTINGS + B = INSTALL NEW | 
ТЕ ЕШР > , _ ,ӨҢІМС6 ~ USE 


D uM a LN "T es "NE (17 ONLY SPECIFIED O-RINGS : | 
ee m ! 
| | ‚т. -Q~ LUBRICATE WITH., О ASSEMBLE FITTING ^. , 
, 2 ~ `" CLEAN REFRIGERANT `` . TOGETHER BY PUSHING ` | 
| | JE GM Ta | б, ба ë OIL : WITH A-SLIGHT TWISTING 
| s iat кы AS ы ыз, зшщ. MOON 
‚сш See D 2, aS uo c 422 GARTER +. Шш. 
T MD OA M IM MEN "eu qe OMSCRCUSBRING C о auget 
_ ! эЛ m 


- TO ENSURE ‘COUPLING ENGAGEMENT, VISUALLY 
CHECK TO BE SURE GARTER SPRING.IS OVER- . ~ nm 
(3) FLARED END OF FEMALE Di А 


j^ д : DAVE GRAHAM INC. 2012 
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Electronic Fuel Injection—4.9L ЕР! Engine 
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` 


REMOVAL AND INSTALLATION (Continued) 


Fuel Pressure Regulator—9C968 
Removal 
1.: Ensure ЕТІН is depressurized by removing 


fuel filler cap and releasing pressure from fuel . 


system by opening the pressure relief valve on 
the fuel line in the upper RH corner. of the 


engine compartment. Use EFI Pressure Gauge . 


: T80L- 9974-B or pauva Gn 


PRESSURE 
` REGULATOR 


` VACUUM 


LINE PORT 


FUEL PRESSURE RELIEF ` 
VALVE AND CAP ` 


V5856-1A 


Remove vacuum line at pressure regulator. 


Remove three’ Allen retaining screws from ` 


regulator. housing. 


Remove pressure regulator — gasket 
and O-ring. Discard gasket and. inspect O-ring 
for signs of cracks or deterioration. 


CAUTION: If scraping is necessary, be careful 


not to damage fuel pressure regulator or fuel . 


supply line gasket surfaces. 


. FUEL 
. PRESSURE 
_ REGULATOR 


GASKET 
9C977 


,. М5857-1В 


` Installation | 
| 1: - Lubricate -fuel pressure езара о: -ring with 


-. light oil Е5Ғ-М6С2-А or equivalent... 


CAUTION: Never use эшсопе grease. It will clog 


the injectors. 


2. Make sure gasket surfaces of fuel pressure 
regulator and fuel injection manifold are clean. 


3. Install O-ring and new gasket on regulator: 


FUEL 
PRESSURE 
REGULATOR 


- GASKET 
9C977 


V5857-1B 


Install fuel pressure regulator on injector 
manifold. Tighten three retaining Screws 0 0- 
24.5 М. “т (27-40 in-Ib). 


I Install vacuum line at pressure regulator... 


PRESSURE 
REGULATOR 


|». VACUUM ` 
LINE PORT 


FUEL PRESSURE RELIEF 
VALVE AND CAP 


ALLEN HEAD 
SCREW (3) | 
V5856-1A 


Pressure Relief Valve—9H321 | 


Removal 


.1. If the fuel charging assembly i is ТИР) to the 


.. engine, remove fuel filler сар and release 
pressure from the system by opening the : 

` pressure relief valve on the fuel line in the upper 
RH corner of the engine compartment. Use EFI | 
. Fuel Pressure Gauge T80L-9974-B or . 
equivalent. | 


NOTE: The cap on the relief valve must be removed. 


|| 2." Using an open end wrench, remove posue 


_ relief VANE from fuel line. © 
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REMOVAL AND INSTALLATION (Continued) 


. ` Use Rotunda Super. STAR ІІ 007-00028 or 

equivalent, with EEC self-test connector апа 
- ‘procedure to check for sensor function. Refer 
. to the Engine/Emission Diagnosis* manual. 


Installation 


1.' Install pressure relief valve and cap. Tighten 
valve to 5.5-9.5`№: m (48-84 in- i MM қар 
to 0.5-0.7 М-т (4-6 in-Ib). | 


TO ENGINE COOLANT 
TEMPERATURE SENSOR 


PRESSURE 
"REGULATOR 


VACUUM 
LINE PORT TO INJECTORS 


(6 REQ’D) 


.FUEL PRESSURE RELIEF 
VALVE AND CAP 


` SCREW (3) 
i К V5856-1A 


TO TEMPERATURE. ; 


SWITCH PT 
TO AIR CHARGE 


SENSOR : 


Fuel necnon Wiring Harness E | 
Removal ` adi S ` Fuel еш 


МОТЕ: Епзиге ignition is in OFF. position and fuel ' Removal 


system is depressurized. . Perform Steps 1-5 under Fugi Charging 


4.. 


Disconnect electrical connectors iron all six 
fuel injectors. | 


Disconnect: соппесіог from main ming 
harness. . 


Disconnect electrical connectors at fuel | 
temperature switch, air charge temperature | 


switch, and coolant temperature switch. 
Remove wiring assembly. 


Installation ; 


Position wiring harness alongside . the fuel 


injectors. 
Snap electrical connectors into Posten on all 


Six. injectors. 
“Connect main harness connector. | 
. Connect electrical connectors at fuel 


temperature switch, air charge temperature 
switch, and coolant temperature switch.- 


Verify. that all electrical connectors are firmly 
seated. BS G 


| ‚ this Section. 


Assembly— Pre-Service Procedures. | 
Remove upper intake manifold as PRSE in 


а” 


Caréfully remove electrical hárness connectors 
from individual injectors as required. 


- Remove fuel supply manifold: as 5 outlined in this 


SECON 


ELECTRICAL 
- CONNECTOR 


INJECTOR .- V4809-1B ` 


*Сап be purchased as a separate item. 
: DAVE GRAHAM INC. 2012 
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24-10-25 ` | Electronic Fuel Injection—4.9L EFI Engine 24-10-25 


REMOVAL AND INSTALLATION (Continued) 


Grasping injector body, pull up while gently 
rocking injector from side-to-side. 


Installation | | 
'1. ‘Lubricate new O-rings with light grade oil ESF- 
M6C2-A or equivalent and install two on each 
injector. | ег 7 


CAUTION: Never use silicone grease. It will clog 
the injectors. ` IRE 


|.-2. Install injector(s) using a light, twisting, pushing 
motion. | | | 


.- Install fuel supply manifold as outlined in this 
Section. | | | | 


‘LOWER INTAKE 
MANIFOLD 


V5858-1A 


LOWER INTAKE 
MANIFOLD 


6. Inspect injector O-rings (two per injector) for 
signs of deterioration. Replace as required. 


CAUTION: Do not attempt to clean the injector ME > Шаа 
|. pintle or metering orifice with tools or brushes. T aut “072% | 

Use Rotunda Injector Cleaner/Tester 113-00001 

or equivalent. ! | 


4. Install electrical harness connectors to 
| injectors. | 


.5. Install upper intake manifold as outlined in this 
.. . Section. Perform Steps 1-5 of Fuel Charging . 
` += Assembly—Pre-Service Procedures. | 


ELECTRICAL 
` CONNECTOR 


O-RING : СУ 

SEALS Pug", 

i - Oo, 
Ж p 


. INJECTOR 2) E m с> 


Bes PLASTIC HAT ES КО; Cas 
| PS 
| ` V5040-1A | > UM 
| FUEL | 
INJECTOR V4809-1B 
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24-10-26 Е | ‚ Electronic Fuel Injection—4.9L EFI Engine 2. |... 24-10-26 


^ SPECIFICATIONS 


TORQUE SPECIFICATIONS 3, "L. NOE T. 


‚ 27-40 in-Ib 
Fuel Injector Manifold to Fuel 
Charging Assembly =. .- 
Coil Bracket to Manifold Stud - 


| | CV4866-1E 

SPECIAL SERVICE TOOLS s | 9 s SOUS е 

Tool Number | Description | 2% лк 571 i 
-92 Spring Lock Coupling Remover ә” 

D87L-9280-A Spring Lock Coupling Remover 3/8 Inch | 

T80L-9974-B ` | EFI Fuel Pressure Test Gauge | 


| 52 NL .CV4867-1C - 


ROTUNDA EQUIPMENT ñ 


Description A 
007-00028 ^ I Supr STAR II ^ —— NT 
u Injector Cleaner Tester 


-  CV5889-1B 
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Electronic Fuel.Injection—7.5L (460: СІ) V-8 Engine. ` ° 


24-32-1 


, 


SECTION 24-32 Electronic Fuel Injection—7.5L = 


š У . y Q 5 m ç А * PENES 2 
"E : . Ше EA п A 1. 7575 P. 
" V ` h i ы xj - ' | 

EM n | ; = 2 n Ine . Фа Курул a eee О: 
х : - А 3 Я Те КЕНТ T. 4 2l 

+ ` ` ` 
© . : . А Е мэ Р ` o. Ч М Ер m ts . 

т ` Ы . % - ы ` ` = 4; ы a * ` i 1 M М ` 

` 2 -, z p Po a‘ ta - ^ 


a 


4. 9 


- ¿ 


б д 

` 

X ү $ 
ж M^ 


SUBJECT^ 220220002002 


| | PAGE 
DESCRIPTION AND OPERATION. . E 


Components ........ ts Aaah Ga Leake essere ee 24-22-27 | 


REMOVAL AND INSTALLATION | 


Air Intake Throttle Воду................... 24-32-7. 


__ Fuel Charging Assembly (Throttle Body, = ; + 
«Upper and Lower Manifolds)............. .. 24-32-5 


Fuel їп]есїог...ъ........4..е.-2.......: 24-32-12: 


Fuel Pressure Недшайг...::............. 24-32-11: 


VEHICLE. APPLICATION `- 


7.5L EFI V-8 Engine over 8500 GVW. , 


DESCRIPTION AND OPERATION. 


^ 
vto 


The electronic fuel injection system: (EFI) is 
| classified as a multi-point, pulse time, speed density, 
"^ | fuel injection system. Fuel is metered into the intake 
air stream in accordance with engine demand 
through eight injectors mounted on a tuned intake 
manifold. `: EM MEM | 
. An on-board vehicle electronic engine control 
(EEC-IV) .computer accepts inputs from’ various 
engine sensors to compute the required fuel flow 
rate necessary to maintain a prescribed air/fuel ratio 
throughout the entire engine operational range. The 
computer then.-outputs.a «command to the fuel 
injectors to meter the appropriate quantity of fuel. 


- 


р 2 ` UPPER ` 
BODY U^ т INTAKE 


MBLY `. W rma 
ЕО = 7» 
<A 


THROTTLE yet 


" 
` 


a | L 


ДЕ 


v 
fa 
al 


“ELECTRONIC FUEL ` 
INJECTION 7.5L ` 
EFL ENGINE. © 0-9. | 7 `: 


б % 


MANIFOLD 


“SUBJECT: sw s оаа чы 
REMOVAL:AND INSTALLATION (Cont'd.) эз: ~. sC si s 
-Fuel Supply Manifold Assembly ...2...::.::24-32-10 ` 
Throttle. Air Bypass Valve Assembly -.... ..:. . . .:24-32-9 ^". 
Throttle-Position бепбог...........:......: 24-32-9 
>. Upper Intake Manifold and Throttle Body .: :.. .: 24-32-6 | 
7 SPECIFICATIONS ......................... 24-32-14 
‚ VEHICLE APPLICATION :............„...:. 2; 24-32-1 


Vau 


: The EEC-IV. engine control system also 
' determines and compensates for the age of the ` 
2. vehicle: and its: uniqueness. ~The . system will 
automatically sense and compensate for changes in . 
altitude (i.e. from sea level to mountains) and also ^ 
permits püsh-starting. the' vehicle should it become ` 
necessary (manual transmission only). ` | 
“The fuel ‘delivery subsystem consists of а: Іом. | 
pressure in-tank mounted fuel pump, a fuel filter/- 
reservoir and a Шаһ pressure, chassis. mounted < 
electric fuel pump, delivering fuel from the fuel tank .. 
through a'chassis-mounted:20: micron fuel filter to a 
s fuel charging manifold assembly... > Ug 


ГЕ 
4 xs 

22%? <a 

E 


~ 


. 
oa. 


`; THROTTLE AIR ` 
< BYPASS VALVE ` ' 


p 


` ` FUEL PRESSURE ' ` 
$i. „REGULATOR 


FUER sp ue ae 
pA OBIE S AÑJeCTORS:. 22. 


3 
NA 
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24322 © ^  —.... Electronic Fuel lhjection-—7.5L (460 CID) У-8 Engine ^ ` 24-32-2 
DESCRIPTION AND OPERATION (Continued) ` 7 

` The fuel charging manifold assembly incorporates || Components С: 
electrically actuated fuel injectors directly above | |... 
each of the engine's eight intake ports. The. | ` Air Intake Manifold 
injectors, when energized, spray a metered quantity | 

..Of fuel.into the intake air stream. . „ бу i 


- 
< < 


` The air intake manifold is a two-piece (upper апа. 


mete жамай Ж "E MEA lower"intake manifold)" aluminum casting. Виплег 

. | | A constant fuel pressure. drop is maintained lengths are tuned to optimize engine torque and 
. | across the injector nozzles by a pressure regulator. power output. The manifold provides mounting : 
Тһе regulator is connected in series with the fuel. flanges for the air throttle body assembly, fuel: 
_ injectors and is positioned downstream from them. . supply manifold and accelerator control bracketry;* : 


T: -Excess fuel supplied by the pump, but notrequired |. | throttle air bypass valve, and the -EGR: valve. 


2 | “by ‘the engine, passes through the regulator | .| Vacuum taps are provided to support various engine 


reservoir input and returns to the fuel tank through a ‘accessories. Pockets for the- fuel injectors: аге 
So 00.07 8315 7* Зр. | machined to prevent both air and fuel leakage. The | 

One group of four:injectors is enérgized’ | | Pockets in which the injectors are mounted, are: 

^ simultaneously; once every crankshaft revolution | . | placed to direct the injector fuel spray immediately іп. 

followed by the second group of injectors in the next | ` front.of each engine intake valve. ^^ - ^" ^ » -, 


a. 


width) is- controlled by ‘the ‘vehicles’. electronic |: Ne ИК rs qs 
engine: controls (EEC) computer. The EEC ` | | 
computer receives: input from various engine : 
sensors and uses this information to.compute the 

| prescribed air/fuel ratio. for. the given engine · 
operation. The. computer detérmines the needed . 
injector pulse width and outputs a command to the 
. injector to meter the exact quantity of fuel... — 


Т YA 


О. UPPER - 


"TENE Po o . MANIFOLD 77 E 
EMEN ' ASSEMBLY ` . | 
^. 9F697 ~ x 
e$ crt oun. aes 
he "E = У Є 
fru | yf > š Y 
2U di Ш ~ Д 
Р 4 Ау LE 3 UNN P, | 
+ n Rise CAB) ); š 1J) | RA = "I 
+ NI `` 
' NA 2 
5 ФУ 
х M 
SW 
Ks 
MANIFOLD U C soi s os 
ASSEMBLY zo o nos iU cn | : 
(cite ONG MM X M V5861-1A 
UP 7245 | M та 3 М” 
7.5L EFI;FUEL CHARGING MANIFOLD ASSEMBLY — 9H487 " Dod er Anu xs dr od ] ir. po TES 
[ТЕМ | PART NO. · | PART МАМЕ’ . ` SEX EL vv c gs s | с 
| 1 |90930 . 7 | WIRING HARNESS — FUEL CHARGING - . 
9C968 '.| REGULATOR ASSEMBLY — FUEL. `. i © : 3 
с PRESSURE  . = it : 
9J447 - MANIFOLD — INTAKE LOWER: | l1 
| 4 |9Е593- INJECTOR ASSEMBLY — FUEL ^ — |] | 
| 5^ |9F792 | MANIFOLD ASSEMBLY — FUEL SUPPLY] ;. | ` 
| | RU i " V5860-1A  - 
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DESCRIPTION AND OPERATION (Continued) 


Fuel Injectors · 


One group of-four injectors are energized once 
every crankshaft revolution. The period of time that ` 


the injectors are energized (injector "оп time'' or the 
pulse width) is controlled by the vehicles’ electronic 
engine control (EEC) computer. Air charge 
temperature entering the engine is measured by an 
air. charge temperature sensor located in. the lower 
intake manifold. This information and. input from 
various other engine sensors are used to compute 
the required fuel flow rate necessary to maintain a 
prescribed air/fuel ratio for the given engine 
operation. The computer determines the needed 
injector pulse width and outputs a command to the 


injector to meter the exact quantity of fuel." : Mr 
The fuel injector nozzles are.electro-mechanical ` 


devices. which both meter and atomize fuel 
delivered to:.the engine. The EFI injectors are 
mounted in the lower intake: manifold and are 


positioned so that their tips direct fuel just ahead of - 


the engine intake valves. The valve body consists of 
a.solenoid actuated pintle and “needle valve 
assembly that sits on a fixed size orifice. The fuel 


pressure, maintained by a regulator is also а | 


constant. Therefore, fuel flow to the engine. is 


regulated by how long the solenoid is energized. Ап” ü 
electrical signal from the electronic. engine control _. 
unit: activates the solenoid causing the pintle to`: 


move inward off the seat, allowing fuel to flow 


Fuel Pressure Regulator 


The fuel pressure regulator Is attached to the fuel 


supply manifold assembly downstream of the fuel 


injectors. It regulates the fuel pressure supplied to’ ` 


the injectors. The regulator. is a diaphragm operated 
relief valve in which one side of the diaphragm 
senses fuel pressure and the other side is subjected 
to intake manifold vacuum.. The nominal fuel 


Electronic Fuel Injection—7.5L (460 СІр)-У-8 Engine - 


2 ARMATURE 


` | STEEL BODY 


24-32-3 


through the orifice. Atomization of the fuel is 
obtained by contouring the pintle at the point where 
the fuel passes through the-metering orifice: - . 


RAIL ` INTEGRAL .- 


O-RING— ee ditis 
« SEAL i c 


COIL 


ELECTRICAL 
CONNECTOR 


WASHER 
MANIFOLO STAINLESS 
O-RING SEAL STEEL NEEDLE 
eM | OR PINTLE 
STAINLESS | . 
PINTLE 


PROTECTION ` 
САР ^ V58621A 


“pressure is-established by a'spring preload applied 


to the diaphragm. Balancing’ one side of the 
diaphragm with manifold pressure maintains a 
constant fuel pressure drop across the injectors. 
Fuel in excess of that used by the engine is 
bypassed through the regulator and returns to the 
fuel tank. ^ Ж | : 


27 ENGINE 
VACUUM 
REFERENCE 
TUBE 


UPPER 
HOUSING 


DIAPHRAGM 


~ FILTER 
VALVE 


ASSEMBLY FUEL SUPPLY 


FROM T 
MOUNTING | | MASS 
PLATE м O-RING 


FUEL RETURN 
TO TANK 


LOWER GASKET 
HOUSING . 
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. DESCRIPTION AND OPERATION (Continued) 


Air Throttle Body Assembly 


The throttle body assembly controls airflow to the. 


engine through a double butterfly-type valve: The 
throttle : position is controlled by multiple-link, 
progressive opening, throttle linkage. The body is a 


single piece die casting made of aluminum. Engine : 


coolant is diverted through the throttle body 
mounting pad to improve cold weather operation. 


Throttle Air Bypass Valve Assembly 


The upper intake manifold has a mounting pad on 
which the throttle air bypass valve assembly is 


(^ 24-32-4 


| located. The intake manifold has an air bypass 


channel downstream of the throttle body. with 
external filtered air supplied from the air cleaner. 
The valve assembly is an electro-mechanical device: 


controlled by the EEC computer. It uses a linear 


actuator which positions a variable area ‘metering 
valve. This controls the engine airflow for both cold 
and warm engine idle. 44.70 


AIR INTAKE CHARGE THROTTLE BODY AND UPPER MANIFOLD ASSEMBLY _ 


PART NAME | | 

MANIFOLD ASSEMBLY — INTAKE " 
BODY ASSEMBLY — AIR INTAKE CHARGE THROTTLE 
VALVE ASSEMBLY — EGR VACUUM EXTERNAL 

/ALVE ASSEMBLY — THROTTLE AIR BYPASS 
GASKET — AIR CHARGE CONTROL INTAKE MANIFOLD 
GASKET — EGR VALVE € | | 
GASKET — AIR BYPASS VALVE . ` 
BOLT 5/16 x 1.5 HEX HEAD UBS (6 REQD) . 

LT M6x 25mm HEX HEAD UBS (2 REQD) 
ТОО. 5/16-18 x 2.505 HEX HEAD SHOULDER ` ` 
ONNECTOR 3/8 HOSE x.3/8 EXTERNAL PIPE ` 

ONNECTOR 1/4 HOSE x 3/8 EXTERNAL PIPE _. 


x 


| 


O 


oio 
О 


. V5863-28 
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DESCRIPTION AND OPERATION sh as f 


Other features. of the air throttle body assembly 


include: 
1. A preset. stop to locaie the WOT position. - 


2. A throttle body ` mounted. throttle position ` 
sensor. S | 


Am THROTTLE BODY ASSEMBLY 


©: HOT WATER 
МЕТ 


. HOT. WATER 
OUTLET `. 


THROTTLE | — 


Fuel Supply Manifold ТТІ 


Тһе fuel supply manifold assoni is the 
component that delivers high pressure fuel from the 
vehicle fuel supply line to the eight fuel injectors. 
The assembly consists of two banks of tubular fuel 


rails connected by two permanent crossover. 


connections, eight injector connectors, a mounting 


flange to the fuel pressure regulator and mounting ` 
attachments which locate the fuel manifold 
assembly and provide fuel injector retention. The ` 


‚| fuel inlet and outlet connections have push connect 
- fittings. The unit is serviced as an assembly only. 


. FOEL. - 
` RETURN 255 


| i6 
| INJECTORS 


REMOVAL AND INSTALLATION 


oe Fuel Charging As erbiy (Throttle Body, 
: Upper and Lower Manifolds) . 


. Pre-Service Procedures 


The fuel' charging assembly cónsisté" of the: Um | 


throttle: body;; and the upper and lower intake 
|  mánifolds. Prior to service or removal of the fuel |. - 
charging assembly, the: юше: steps ` must бе. ҮЗ 


taken: 
Open hood and install protective covers. 


. Disconnect battery ground cable and secure it 
© > out of the way. | 


Remove fuel. cap to relieve. tank pressure. 


Release. pressure from fuel system. Avale at | 
the fuel rail is provided: for this. Refer to Section ; 
24-50,.Fuel. Tanks and Lines: for Fuel a 
‘Pressure: Relief: Q ч д | 


7 Post- Service Procedures ` 


After the service is complete and the fuel КЕТ? сі 


assembly is installed to bos the a steps | 


must бе” taken: 

1. . Install fuel cap at tank. . 

2... Connect battery: ‘ground cable: 
3. ` . Add coolant, if it was removed. 
4 


.. Turn ignition. switch on/off. several. times 
. Without starting engine to check for fuel leaks. | 


NOTE: Check all connec ions: at fuel rails, push 
connect fittings, еіс. ` 


CAUTION: The fuel system is normally. 
pressurized to 276 kPa (40 psi) 2 3 2 


5. Start engine and warm to opérating: 
| temperature. Check 10% coolant leak if coolant 
‘was removed. ` 


Perform EEC-IV Self Test to check systems | 
function. Refer to Engine/Emissions. шы | 
manual.” -` | 


Сап ре RSE asa separate item. 
| DAVE GRAHAM INC. 2012 
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24-32-6. 


Electronic Fuel Injéction—7.5L (460 CID). V-8 Engine |^ ^ 124-326 


Upper Int 
Removal... 


T 


.-intakežand.p 


REMOVAL AND INSTALLATION (Continued) 


` 


ake Manifold and Throttle Body 


Disconnect throttle linkage at throttle ball and 
automatic transmission linkage from throttle 
body. .Remove two bolts securing bracket to 

(-and. position brácket- with cablés out of 
the мау, 7s 7 Сш 


Remove two canister purge lines: from fittings 
on throttle body. ` 2 Sig С 


45. 


. . Disconnect electrical connectors ас” 
av. throttle ait bypass valve 


b. throttle position sensor 0A 
с. EGR position sensor. - 


Disconnect upper intake manifold vacuum 


. fitting connections by disconnecting: — ~ 


а. - vacuum line to MAP sensor ` 


е. vacuum line to EGR valve — 


^. PCV hose at rear of upper manifold. qi 


- 
at 
.. 


“ 


f. vacuum line to fuel pressure regulator. M 
Disconnect EGR апа: PCV “systems :by: 


о. EGR valve flange nut... ^. 


disconnecting: 


ы ` 


~ Й 


=, 
Е = $C t 
MP 1 
D 
.. $ 
r m 
7 ` ‘ 
“ы 5. 
n м 
xs 5 aa 
D ғ 
% 
EM t 
M 19 к - 2 
` Gt 
a 
` ys 
md 
* 


-ns . ... 


роау. 


“Жүз 

0 

TS 
M ` 


[P 


Disconnect water. heater lines: from ‘throttle | 


LH WATER : 
HEATER LINE 
(OUTLET) 


wem a | RH WATER ` 
(A | HEATER LINE 
(INLET) 


( 


` 
% 
өз 
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24-32-7. 


REMOVAL AND INSTALLATION (Continued) 


nee Remove four upper intake. manifold -retaining 
" . bolts. "LL | "EN: E 


i 8. Remove upper intake manifold and throttle 
body as an assembly. 


-BOLT ; 
(4 REQ'D) 
TIGHTEN TO 
16-24 N-m 
(12-18 FT-LB) 


UPPER INTAKE 
MANIFOLD 


` GASKET · 
9H486 


LOWER INTAKE 
MANIFOLD 


` Installation 


21. Clean and inspect the mounting faces of the 
:^ lower and upper intake manifolds. | а 


22. Position new gasket on lower intake mounting 
face. The use of alignment studs may be 
helpful. .. n ep EE 

. -Install upper intake.manifold and throttle body. 

. assembly to lower manifold: ensuring gasket 
remains in place (if alignment studs are not 
_used). . ЖИЕ 


Electronic Fuel Injection—7.5L (460 CID) V-8 Engine 


.24-32-7 


Install four upper intake manifold ret 
bolts: Tighten to specification. — — 
Install EGR tube. ` Б. 


5 
6: Connect water heater lines to the throttle body. 
7 
8 


aining: 


Connect PCV hose to rear of upper manifold. 


. Connect vacuum lines to MAP sensor, EGR 
valve, and fuel: pressure regulator. 


‚ 9. Position throttle linkage bracket with cables to 
upper intake manifold. Install two attaching 
bolts and tighten to specification. Connect 
throttle: cable and AOD transmission cable to 
throttle body. | | cu. 72% s 


10. Connect électrical connectors at-air bypass | 
valve, TP sensor, and EGR position sensor. 


NOTE: If lower intake manifold was removed, fill and 
bleed cooling system as outlined. Refer to Section 
27-02, Cooling System Service. ЕЕ 


. Air Intake Throttle Body 
Removal. 


E 


1. . Disconnect electrical connector at throttle -| 
position sensor... '- А СТИГ. 


t Tos n 
CONNECTOR 


ДІН BYPASS 
VALVE CU 


EGR: > 


() 


ОШ 


B 
k 
M) 
Qus 
a - 
С\) 
< 


= —_s 
Exe 
v 
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24-32-8 2222222 Electronic Fuel Injection—7.5L (460 CID) V-8 Engine” - 22 24-32-8 


_ REMOVAL AND INSTALLATION (Continued) ` 


5. Remove and discard gasket between throttle 


2. Disconnect water.heater lines from throttle ` | 
EE o 7 . body and upper intake manifold. 


body. - 


.. “5 
Byes S> ыл ` 


. ls, LH WATER ` 
"^ HEATER LINE 
_ (OUTLET) > 


THROTILE - 
2 BODY ` 
ASSEMBLY 


RH.WATER 
HEATER LINE . 
(INLET) ”. 7. 


Installation : I Ж x4 4 x5 
1. Ensure that both throttle body and upper intake 


- manifold gasket surfaces are clean. MM 
‹ NOTE: If scraping is necessary, be careful not to^ 
. damage gasket surfaces of throttle body and upper . 
manifold assemblies, or allow- material to drop into: 
manifold: `` E o lr 


3. Remove four throttle. body bolts. | ME LL AME Nr 

| 22. Install throttle: body gasket between upper 
- + intake manifold and throttle body. Make ‘sure 
. gasket stays in place if alignment studs are not 
ЖОО С» ION ccc ч 


4. . Carefully separate air throttle. body from upper 
intake manifold. ! i REO 


Ñ Install throttle body to upper intake manifold. | 
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24-32-9 


REMOVAL AND INSTALLATION (Continued) 


| 4. Secure throttle body assembly to upper intake - 
| manifold with four retaining. bolts. Tighten ‘to 
15-24 М-т (12-18 ft-Ib. ^. ` i 


| Connect water heater lines to throttle body. | 
. Connect throttle. position sensor electrical 


connectors. .. 
TPS. 


| "AIR BYPASS `” ` |. CONNECTOR 


SULA 
2, 
г 


« 
ow 
SN 


т” 
= | - 
I 
> 2 


V5869-1B 


Electronic Fuel Injection—7.5L (460 CID) V-8 Engine 


|. Throttle Position Sensor | 
Removal - | 


1. 
harness. . | 


2. 


Be LP sensor and to the. throttle body to ensure |. 
UE correct position during installation. . 
| ASSEMBLY 23. Remove-two throttle position sensor retaining . 
^ Screws. — | i 
24. Remove throttle position sensor. | 
Installation _ | Ea o 
1. Position. throttle position sensor so that wiring 
connector.is parallel to the venturi boxes. Then, 
rotate throttle position sensor clockwise to align 
Scribe marks. | TE 
_ 2. Secure sensor to throttle body assembly with 


‚ two retaining screws. Tighten to 1.2-1.8 Nem 
. (11-16 ІБ-іп). 


NOTE: When throttle position sensor is installed on 
the throttle body, the wiring connector should be 
. pointing forward on the engine. 


3. 
4. 


Throttle Air Bypass Valve Assembly 
Removal | (00 Е О 
1. Disconnect throttle air bypass valve assembly 


25 


3. 


24-32-9 . 


Disconnect throttle position sensor from wiring 


Scribe a reference mark across the edge ofthe 


Connect electrical connector to harness. 


Adjust throttle position sensor as described in 
Section 3 of the Engine/Emissions Diagnosis 
manual." — " 


c connector from wiring harness. 


‘Remove two throttle bypass valve retaining 
bolts. | 


Hemove throttle air bypass valve and gasket. 


GASKET ` 


*Can be purchased as ARP AGIR IER INC. 2012 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


1. Ensure that upper intake manala and throttle — Ж Install Kost and throttle г air bypass valve on 
air bypass valve gasket surfaces are clean. — . | upper intake manifold surfaces. 


NOTE: If scraping is necessary, be careful not to . Install retaining screws. Tighten to 8-11 Nem 
damage throttle air bypass valve or intake manifold - (71-102 16-іп). 


наш or “СВ material . into Intake Connect electrical connector for the throttle air 
manifo EA үре valve. 


Fuel. ‘Supply Manifold Assembly — 


Removal. | | . : : - LINE CLIP 
| i L: | "E N805528-S190 


. Perform Steps 1-4 under Fuel Charging | N805526-S190 ' 
- Assembly. | | MEE 


Hemove upper manifold asear as oaned. 
Relieve the fuel pressure. Refer to Section 
24-50, Fuel Tank and Lines and Fuel 
Evaporative Emission Control System.. -  . 


Remove fuel line to fuel rail retainer clips: 


5. Using Quick Disconnect Tool D87L-9280-AorB . . oo 
or equivalents, disconnect fuel hoses at the fuel >, =- RETAINING ` | T 
rail supply tube and fuel. rail return tube. | | i ааа PRESSURE. - 
| | di REGULATOR TA 
RETURN 


FUEL SUPPLY 
MANIFOLD 


TO 
INJECTORS 
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REMOVAL AND INSTALLATION (Continued) 


| Installation . | 
TO DISCONNECT COUPLING | Ж TES | 
WARNING — RELIEVE FUEL SYSTEM PRESSURE BEFORE 1: Ensure injector caps are clean and free of 
DISCONNECTING COUPLING i contamination. 


TOOL . | 
Т81Р-19623-62-1/2 INCH 
T81P-19623-G1-3/8 INCH 


: Bo > .FIT TOOL TO COUPLING 


< o THAT TOOL CAN ENTER 
CAGE TO RELEASE THE GARTER SPRING. 


2. Place the fuel injector fuel supply manifold over 
each of the injectors and seat injectors into fuel 
supply manifold. Ensure injectors are well 
seated in the fuel manifold assembly. 


RETAINING " dé EE 
BOLTS | FUEL - 
(4 REQD) - =. PRESSURE 


REON МОҢ FUEL 


RETURN 
PUSH TOOL INTO CAGE ` 


PUSH THE TOOL INTO THE CAGE 
‚ OPENING TO RELEASE THE FEMALE 
FITTING FROM THE GARTER SPRING. 


FUEL SUPPLY 
.MANIFOLD ` 


О 
INJECTORS 
PULL THE COUPLING MALE AND 

FEMALE UNG Been Secure fuel manifold NS using four 
retaining bolts. Tighten to 20-30 N-m (15-22 
ft-lb). 


Connect fuel inlet and outlet lines at fuel rail 
connections. Push in to connect. 


Install fuel line to fuel rail clips. 


REMOVE THE TOOL FROM THE 
DISCONNECTED SPRING LOCK 


Install upper intake ul as outlined in this 
„COUPLING. | | 


Section. . 


V4803-18 


5. Remove four (two. per. г group) fuel: Шш; 


manifold retaining bolts: Fuel Pressure Reguiator 


6. Carefully disengage manifold from fuel injectors . Removal | | 
and remove manor: л. . 00 1. Perform Steps 1-4 under Fuel Charging 

E Ow Assembly Pre-Service Procedures if removing 

fuel pressure regulator while fuel supply 
manifold is installed on engine. | 


к. 


Remove vacuum line at pressure regulator. 


. Remove three socket head retaining Screws 
. from regulator housing. E. s 


Remove pressure regulator assembly, gasket 
and O-ring. Discard gasket and O-ring. : 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


24-32-12: | Electronic Fuel Injection—7.5L (460 CID) V-8 Engine | | 24-32-12 


REMOVAL AND INSTALLATION (Continued) . “ЕЛА т. 


5. lf scraping is necessary, be careful not to : Fuel Injector es E 
damage fuel pressure каша or fuel SUB | D D " m d 
line gasket surfaces. >й й | Removal: A ES 


1. Perform- е. 1-4 "under Fuel. Charging. 
| ` Assembly Pre-Service Procedures. 


Remove fuël ‘supply manifold as outlined. 


GaskT ©. - | | 3 Carefully remove electrical harness Connectors: 


: . from individual injectors as required. 
SCREW | 

B 1 4: ` Grasping injector body; pull up while gently 
E Í| TOORIDE Injector from side- to- VE | 


FUEL PRESSURE - 
REGULATOR : 2 j | Ü 
| i Ne ee d INJECTOR WIRING” 

' HARNESS- 9D930; 


BOLTS : 
‚ (4 REO'D) 
. TIGHTEN ТО 
. 7.9-11.9 Мт 
(70-105 IN-LB) 


|: Installation ы FUEL SUPPLY | | 
i. tu : - MANIFOLD 
1.' Lubricate fuel pressure sonus O- -ring with uo 90920 .. 
light ой ESF-M6C2-A or equivalent. ON ee 
NOTE: Never use silicone lubricant. At will clog the | n 
injectors. | | ү 
Ensure gasket surfaces of fuel pressure P 
regulator. and fuel injection manifold are clean. J 
INJECTORS 
Install `a new .O-ring and new gasset on _ 9F593 
regulator. . .- | 
Install fuel pressure. жүй оп ior 
manifold. Tighten three retaining screws to 3.0- 
4.5 N: т (27-40 in-lb). : ки 
| PS INTAKE 
Install vacuum line to regulator. ӨЛІ л р VENE MANIFOLD : NES c 


Perform Steps 1-6 under Fuel Charging 
Assembly Post- Service Procedure. | 
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24-32-13. ——— Electronic Fuel Injection—7. 5L (460 CID) V-8 Engine. | 24-32-13. 


REMOVAL AND INSTALLATION (Continued) 


Inspeci injector та (two рег: injector) for: |. 5. Install upper. intake manifold as outlined. 
signs of deterioration. Replace as required. — | |> ` Perform Steps 1-4 of Fuel р А 


Inspect injector "plastic hat" (covering the |. |>- Pre- ence ¿s 
injector pintle) and washer for signs of. 


deterioration. Replace as required. If. hat is. ANIECTOR WIRING.” 


«missing, look for it in intake manifold. HARNESS-9D930 P den n A 
| | BOLTS 
(4 REQ'D) өл 
TIGHTENTO SFN 
7.9-11.9 Nem j 


.. (70-105 IN-LB) € 


INJECTOR 
PLASTIC HAT 


V5040-1A 


FUEL SUPPLY. - 


| e MANIFOLD - ` 
B . 9F792 
Installation - yo 
1. Lubricate new T -rings with light grade oil ESF- : | 
`М6С2-А or БӘЙ ЕЕ апа metal two on each =N SU 
injector. sD - INJECTORS 
`ОР593 
` NOTE: Never use silicone icant it will clog the 
I injectors. 
Install injector(s). Use a ight, twisting pushing . Б 
motion to install them. . LOWER E 
| : INTAKE ` 
Install fuel supply manifold as outlined in this | MANIFOLD i 2 V5875-1A 


E Section. 


Install eleetrical harness connectors to 
injectors. 
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24-32-14 Electronic Fuel Injection—7.5L (460 CID) V-8 Engine 24-32-14 


SPECIFICATIONS 


TORQUE SPECIFICATIONS 00000002 En 
сене [Nm 
id | 811 | T e © . 
| intake Manifold Bots — 
Throttle Body to Upper Intake | =n | 
Manifold wt 2 | | 
[ ar Bypass Vane о Lover манаа | en | Tit | 
Throttle Position Sensor to Throttle ` 
е Regulator io кен | D 545 22 ЕСТЕ | ; | 
[esses | free] | 
| Сой Bracket to Platform 1695 | 56-85 ine ||. 
‘LThrottle Cable Bracket to Manifold | — 11-13. [8-10 
$ 22008004, M CV5876-1A. 
.SPECALSERMCETOOULS |... dS 
[Toot Number © | oenn — — 1] 
| 
| 
TM ue URB TUN ONLY С\5877-1А | | | 
КА Be 2 
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2435-1. Вие Pump—Electric BT 


SECTION 24-35 Fuel mp Agr RE oes 

| : 4 : . EM тымэ E e. seus 5 р. ШІСІ : 24522 a РЕГАР P 1 

SUBJECT | 2 27777 PAGE SUBJECT - 7 5 11597. ` PAGE 
DESCRIPTION | 2 mE DIAGNOSIS (Cont d) QC D REN 
Fuel Pump Control ................ DUREE 24-35-3 ` Inertia Switch ...... ҚИК ОНИЕ г.у, 24-35-14. 
4.9L, 5.0L, 5.8L and 7.5L. EFI Engines PARU D Os 24-35-1. 4.9L, 5.0L, 5.8L and 7.5L: EFI Engines : Palos . 24-35-12: 
DIAGNOSIS | 2.5 c. 55 High- -Pressure Ритр._.......:.;........ 24-35-12. 

. Dual Function Reservoir (Dual Tank) жы алуа 24-35-5 ' `  Low-Pressure Pump ....................24-35-13 

` EFI Fuel System Pressure ana Flow, Test ` SPECIFICATIONS ....... ee ee ds . 24-35-14. 
Equipment......... РСР vus per Vise dod 24-35-12: ` VEHICLE APPLICATION ` E I CIN 24-35-1: 
Electric Fuel Pump ....:... x EPRE 2........ 24-35-8 : жн Ж 


VEHICLE APPLICATION 


4.91 EFI, 5.0L EFI, 5.8L EFl.and 7. 5L EFI Engines 
. with Electric Fuel Pump. . PR 


: DESCRIPTION | 


` 4.9L, 5.0L, 5.8L and 7.5L EFI Engines | E UEM 
| The electric fuel pump system used on the 4.9L,  . S04 CONNECTOR gf 
5.0L, 5.8L and 7.5L Electronic Fuel Injection (EFI) ° | dE on 
engines consist of two fuel pumps: a low pressure 
boost pump mounted in the іе! 4апк, and a high ` 
. pressure fuel pump mounted.on the. frame rail. An 
in-line reservoir is located at the high pressure.pump 
inlet. This design provides for satisfactory fuel pump 
: operation during extreme vehicle maneuvers and 


`: steep vehicle attitudes with low-tank fill levels. LE N . ИЕКТЕН 


x RING 
The low pressure electric.fuel pump is uséd to 


provide pressurized fuel to the. inlet of the.high ` , ie 
pressure pump and helps prevent noise and hot fuel P \ ы”  FuUËL PUMP AND 
problems. The inlet of the low pressure fuel pump | — E: SENDING UNIT 
has a nylon filter on it to prevent dirt'and other | ш 72275 | 
particulate matter from entering the 'System. Any | НЫС ааа ç PA | 
water accumulation in ‘the fuel tank can pass  - — as гак 
| through the filter without restriction. - | Wap s SPS s 6 


2 S e 


- V4838-1E ` 
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24-35-2 Fuel Pump—Electric Ps 24-35-2 


> DESCRIPTION (Continued) | 


| The externally mounted high: pressure fuel pump" qu oss 
is capable of supplying 80 liters (21.2 gallons) of fuel > . 


per-hour at a working:pressure of 269.0 kPa (39 psi) 


for.the-5.0L and 5.8L EFl.engines and 379.2 kPa (55 d 


. psi) for the-4.9L EFI engine. The pump has an. 


| internal pressure relief valve to pM | 


` 


NOTE: DUAL FUNCTION RESERVOIR IS. NEU AME 
i CONTROLLED BY PRESSURE FROM u SUP D 
C . |. ^ LOW PRESSURE FUEL PUMP? ^. — «5^7 
. ONLY ONE SET OF PRESSURE 
AND RETURN LINES IS ACTIVE | 
AT A TIME. 


_ PRESSURE `. 2% 


PRESSURE’ 
“LINE (FUEL). 


~ overpressure protection in the event the fuel flow © 

becomes restricted.: Overpressure is restricted to 
950 kPa (138 psi). and reduced fuel flow will result. 

. The system pressure: IS. controlled by a pressure 
regulator, on thè Poong 


RETURN 
” FUEL 


5 


al BOOST) u 
| jaa PUMP [| 


|! í Lo INLET. 
боз FILTER. 
A MAIN TANK. 


' RETURN 


Z FUEL ` 7 


BOOST) ` 


. TEST POINT ды 
ULAT R 
REGULA e d нїн PRESSURE- DUAL FUNCTION’ . С PUMP [| | 
er INJECTOR FUEL PUMP - RESERVOIR _ 
| LSU ; алы ee SECONDARY TANK ЕКТІК 
| HIGH PRESSURE. Г 070587. FRAME., е 2 -HIGH PRESSURE. AE 
. . -FUEL PUMP Y -- RAIL. ee 222275 PUEL PUMP CROSSMEMBER: 
i |. ASSEMBLY ` деу ах, лы "ASSEMBLY: . NU WM 
Е RAIL — FRONT OF `; 
OC ies (EH) s . ` VEHICLE . 
р ^. FRONT-OF `` < | 
VEHICLE e 
| js WIRING ^ — | 
| ASSEMBLY e 2 то HIGH PRESSURE 
^ 144055. «FUEL PUMP > 
UE Vg ASSEMBLY “ 
22222 ТО HIGH-PRESSURE DP 
Е иф FUEL PUMP e 


FRONT OF .. 


VEHICLE үз | 


2 VIEW SHOWING WIRING INSTALLATION FOR F-SERIES. 3 


STANDARD CAB AND BRONCO MODELS. .... .. 


~er . E Б . А -~ 


WIRING’? 


сч есе 2  FRONT.OF” >” 
A RN SEN Hel — VEHICLE “ 


VIEW SHOWING WIRING INSTALLATION FOR 
..F-SERIES CAB CHASSIS MODELS 


` ASSEMBLY. 
. 14405: 


ОТО FUEL 
007 ТАМК . 


PUMP AND BRACKET 2.2. t t 
ASSEMBLY-9JA407 А, 


. VIEW SHOWING WIRING INSTALLATION - 


FOR ECONOLINE MODELS: 


V5887-2B 


.DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


24-35-5200 | ^'^ Fuel Pump—Electric ` EK. | 24-35-3 


ü - P E -. 4 ` 


DESCRIPTION (Continued) | 


Fuel | Pump Control 


When the ignition switch is aed to: the ON 


position, the Electronic Engine Control (EEC) power 
relay is energized and provides power to both the 
fuel pump relay and a timing device in the EEC 
processor. Fuel pump power is provided through the 
contacts of the fuel pump relay and the inertia 


switch. If the ignition. switch is not turned to the: 
START position within approximately опе second... 
the timing device іп the EEC processor will open the ` 


ground circuit (No. 57 bk) to the fuel pump relay. 


‘Opening the ground circuit de-energizes the fuel 
pump relay. (opening its contacts), which ` 


de-energizes the fuel pumps. This ЖИЕ 
‘pressurizes the fuel Бош | 


сто 

a уа Ө ELECTRONIC 
eres RELAY CONTROL 
кер: | ASSEMBLY ` 
(ECA) 


_ INERTIA 
SWITCH 

. OPENS ON ` 
IMPACT 


22-787 “37Ү: 37 
— m 
787 | PK/BK РЕ ЖЕ 


29 | YN 


| 787 WD 
IN LINE 


HIGH 
pressure | СУ 
ле О 
. PUMP. 


xd FUEL TANK 
| SELECTOR 
57 SWITCH 
НИН | 
57 T Bk 

6. SE 

| GROUNDS 
57 {BK 

5 


ЕРНІ. ENGINE WITH DUAL TANKS 


When the ignition switch is turned to the START ` 
position, the EEC processor energizes the fuel 
pump relay to provide fuel while cranking. 


After the engine starts, the ignition switch is returned 
to the ON position, and power to the fuel pump is ` 
supplied through the fuel pump relay. The. EEC 


E processor senses speed and shuts off the fuel pump 


by opening the ground circuit (No. 57 bk) to the fuel 


pump relay if the engine stops or engine speed 
M below 120 (pnr | 


FROM 301 RED 37 (gj. FROM IGNITION SWITCH | 


P EEC — | 

E 37|у — 
е» Soa WLR AME 
| | TY Y | FUEL ` 
. TO EEC PUMP 
A Á $ | RELAY 
| IT | 


TAG ` 


_ TO FUEL 
GAUGE 


С154 2 С 2222. C154 


786|R 673|DBY ^ | 789 |BRW |. 
| | 675| үлв 
Р А ж. 1 | | REAR | 
Рим! fue —_ | PUMP | FUEL 
| TANK | [ | TANK 
ENDER J UNIT mE | L SENDER | UNIT 
57|BK . Эи | | әр 


5154 


V4841-2C 
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DESCRIPTION (Continued) 


FROM STARTER MOTOR 


` EEC 


n 4. 


7 
7 


`` IN LINE 


Fuel Pump—Electric 


are у | FUEL 
P: "PUMP 
9 | RELAY 


TO 787|PKIBK 


3 


ч 


| 


INERTIA 
SWITCH 


sv | 


вт ркак | 
78 


87 


К" 


| TO ` 


(ЕСА) 


MT лар WAS 


НОТ IN START OR RUN, 2р1. з n 


ñ Е 
=<, Я 
E ES 
аар i ЫЙ ` 
. . * 
Я 
, - М * ж ? t 
| | E . А жк 
А 
% 


t 
Ф 44 


ТО ELECTRONIC’. ' ` 
“CONTROL 255022. 
ASSEMBLY, +. 


А 


“> 


:1.000--.050 OHM: ` 
RESISTOR. WIRE | : 


7 


5.01 ENGINE WITH 


. SINGLE TANK 


“ 
г 
p 
А 
4 A 
E i 


- 787 
" PK/BK 
PUMP 
. SENDER 


57 OK LA —--——- 
BK 


+ 
4. 
х. 
-~ - 
2. 
e. 
4 
4 
+ 


EEC POWER RELAY ” , “` 


FROM ` 
FUEL GAGE "x 
^ RESISTÓR ONLY IN 
7“ BRONCO | VEHICLES. 
20 F-AND E-SERIES ` 
| B WITH SINGLE TANK 
з} " DO NOT HAVE RESISTOR. 


T IN TANK 
M и | FUEL > . 
PUMP `, 


‚ V4843-2C 
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24-355 ` : | ^ ^ Fuel Pump—Electric. | жалама 24:85:5 T 


DESCRIPTION (Continued) ^ - | EE - T c 


i 
. Yes 


ME š 2 
FUECTANK. CA ү оғы, 1 л 

|. SENDING UNIT NT | 
227 9275 "U^ 


| | u PT S | LUCKING RING. А 
ца 222: LOCATING ``, a. S 22 © 2.4 9А307... y: ` 


RING ` oou oun au 0 TIGHTENSTO- 0-50-50, 
9A307 oe ole Wests 17-27 Nem Ж 
— TIGHTEN TO so —. ae (13-20. FT-LB) ` 

00 393-27 Nm ` dp. S 
.,03-20 ЕТАВ) |... КЕ WT е 


|. FUEL PUMP АМО: 
SENDER ASSEMBLY 


ы N '"GASKET: 
WIRING 9276 
ASSEMBLY 
14405 


t 


~ LOCATING 
SLOT 


. LOCATING 22 v ¿WIRING A з S ug қаса 
SLOT = ASSEMBLY 55 05. 
14405 5. ^ зу. xx 

T OR | | 

‚Мм. LOCATING © . 14406 ., 

ua TAB à "e . : ewe 


“TANK ©... FUEL | H е2. Pub ee ees PS ж м ms 
' 9002 ^ ` -TANK ML Pd , | ^ ы " | E FRONT OF | 
02020222 СДОСАТМб 0-00 | "Me ae Ж ыг 

522. SLOTS 


.а 
4c 


ШЕШ, "aec а E ш 
КНІЛЕНІ +: `: MM P E 


pm 


. ta 


i 


4 $ 


‚ NOTE: FOLD FILTER UP AGAINST 
FUEL PUMP BODY AND 
INSERT THROUGH TANK 
* OPENING FOR REMOVAL 
..., AND INSTALLATION _ ` 


a-l ... ` -1e ` meag en CO. Mrd 


г Ы x wn 5 t ; as > A D. 

° d “ Ë; E E . - P ieu ER К с V t ....4. =й ке 2 ea > ЕС . Й КЎ 

қ : : ` Piip ^ " | е - . e 
Ж % ç А * 
D ; › > Ë - Я `. 
* ` NE * ç Ao j Ы „Ж = А "ES n Tee * г. 
ж i4 ^ ` 2276 М . а . 
š " ы Ж I du Bira А . - 1 - 


Dual Function Reservoir (Dual Tank) — ^ с 7) 507 мр o8 6A - 

Тһе fuel tank selector valve on some vehicles іѕ switch is moved to the REAR position power from 
located in the fuel filter/reservoir mounted on the . ` the fuel pump relay is directed to the rear tank fuel - 
frame rail. This selector valve differs from previous ·. -- -pump. Pressurized fuel from the fuel pump-moves a-' 
units by not being electrically activated. The valveis . — diaphragm in the dual function reservoir, which is ` 
operated by fuel pressure from the in-tank fuel ' connected to'a sliding valve. The sliding valve 
pumps. | E allows fuel to. be drawn from and returned to the 
When the tank selector switch is in the FRONT | Correct fuel tank. -This design relies. on proper 
position, power from the fuel pump relay is directed operation of the tank mounted low-pressure fuel 


to the front tank fuel pump. When the tank selector PUMPS unc ona diagram ы чш 
а net | reservoir is included. ` | MEE 


М 
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DUAL FUNCTION RESERVOIR DIAGNOSIS. GUIDE 


The dual function reservoir is not ев Тһе reservoir requires approximately 13. 8 kPa (2.0 psi) of pressure 
from the: in- -tank pumps to operate properly. . | | | 


The following procedure should be followed to check the dual funtion, reservoir [oí proper function: E 
NOTE: ; Ж EA M Ше: 2 \ 4 В Ç Ы 


| 1.-Ғог the following lasts; it is recommended that РТ" sized quick connect fittings be used to connect to 
E eseri fittings. Damage to the port fittings may result if. incorrect fittings are: ‘used. 


2. ‘Regulated air between 20.7-34. 2 kPa (3 ang, Š psi) s should be used for: testing. Pressure greater than 5 psi will 
rupture” the internal diaphragm. : En mo ME 


M 


I 3. All brackets. апа fuel lines removed duritig tasting must be secited as. originally foünd after testing is completed. 
4. The t reservoir will contain fuel, саге should be taken to preverit spillage or. combustion. c M 
p .TESTSTEP^ . ` (eee RESULT. >- p| ACTION ТО TAKE 


| n e Remove ines from reservoir - note position and. Í — | s wet d 5 s b GO to: A2. ы др 
HE ; routing. of lines, avoid fuel Spillage: | poe. ош То, A oT ыйы 15 
e. Apply 20.7- 34. 5 kPa: (3 to 5 psi): air to return Bois No . | ` "m ` pi GO to Al. 
^. (small diameter tube) on engine. side. of reservoir : ПОН A TEE P 
| (only one. set of 2. ports), .- = 


сө Is’ air out of only one. рота ӧп other side of reservoir? 
BEI VALVE | И | 


ө Block р pressure port (age. diameter tube) on ngine vC Ee Tode E : G0: to A2. 
| side otunit. ~ '- 2 "E NM 
Do Apply 20.7-34.5. kPa (3 to 5 psi) t to. ‘either of the SNO 52222. 5. REPLACE unit (valves 
TE : pressure ports оп the fuel tank side of the unit. a m Ge wu 1S iue Т 
гө Remove air and apply to return tube. on топене ` IE XOT : TAE PEE IX 
of reservoir as in Step AO. ~ DUM 2 - PME “ку 5” m 
e is pressure. out of only one return port on the other. ИК. 
. Side of ће unit? - | s 
CHECK SWITCHING: ACTION. 
. © Block engine pressure soit of unit: - m 45202 Р a ш u >| GO to A3. x 
e Apply 20.7-34.5 kPa (3 to 5 psi) air to one: ‘pressure: ` poe ee | ev E š. Е 5 p v 54 2 
| port and the corresponding return por on the fuel. |] Noe Pie ae xeu GE Change-to*opposite. 
_ tank side of the unit. ~-~ . 22 к eps ку, 0 755.77. ^ 7 | return port and RETEST 
= атлы a EE per A2. If unit fails, 
-@ 
° sar gusce or return port on engine Side of | REPL ACE ` 
| VALVE SWITCHING 
I Remove air from pressure port tested previously Ж E (0 xta. E GO to A4; - dA. m E 
‚апа apply air.to other. set. ofports-on unit. 2 |. € xg ACE EP елер arce s 
С Is air pressure out of return port on Lone side? TU i22: n | |: CHECK: connectionto . ` .|: 
| | E Рр. . 5% return port, if port correct. 
then REPLACE unit ` ` 
: ON og nuce e as s S ms Bes stud). с 
i i " i Es < us i. Е И 52 gno Pra i | 4 a p Es ca а ae  CV7462-2A; 
E | k " | 
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DIAGNOSIS (Continued) us 
| | DUAL FUNCTION RESERVOIR DIAGNOSIS GUIDE (Continued). 


| TESTSTEP — | RESULT . ACTION TO TAKE | 


- А4 | CHECK LEAKAGE - 


REPLACE unit (leakage 


e Remove any blockages installed in the unit. 
| | | between valves). 


ө Apply pressure to the engine side pressure port and 
note which port is open on the fuel tank side of the Dc 

с unit ` P | | GO to A5. 
e Attach a pressure gauge (0 to 110 inches of water) | 

. to the closed pressure port. 


e Block the open port on the tank side of the unit. 


ө 15 pressure present on the gauge? ` | 
| A5 | LEAKAGE TEST E 


«€ Remove pressure and gauge from selected port iñ ` 
Step A4. 2 "o 


e Attách.gauge to closed return port. 


REPLACE unit 
(leakage). 


ө Apply pressure to return port on engine side and di Unit OK. _ 
` block open return port. б | 


ө Is pressure оп gauge? 


| ‚А "a | : NOTE: FLOW ТО TOP OF 
NOTE: FLOW TO UNDER SIDE OF С DIAPHRAGM PUSHES DIAPHRAGM ` 
‘ DIAPHRAGM PUSHES DIAPHRAGM DOWN TO CLOSE REAR TANK 
| . UP TO CLOSE FRONT TANK | SUPPLY AND RETURN PORTS 


REAR TANK 
SUPPLY 


ENGINE 
- RETURN 


ENGINE 
.RETURN ` 


RETURN - ; 2. BETURN 


TES | ENGINE 
SUPPLY | "n . SUPPLY 


| | ` 20 PSI DIVERTER | | 

| 5 PSI ANTI-SIPHON | 

5 PSI ANTI-SIPHON VALVE VALVE 20 PSI DIVERTER 
VALVE > | VALVE 


REAR TANK FLOW P | FRONT TANK FLOW 


CV7463-2A 
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DIAGNOSIS (Continued) 


Electric Fuel Pump ` 


Almost any electric fuel pump malfunction that can 


occur will result in a reduction of fuel flow and/or 


pressure. A reduction of fuel flow and/or pressure . 


will be detected by а reduction in engine 
performance. This diagnostic procedure will 
concentrate on determining if the electric fuel pump 
system is operating properly. Other diagnostic 
procedures will cover the analysis of other 


malfunctions that can cause losses or reductions of: 


engine performance. i 

The following diagnostic procedures are to be 
performed to determine if the electric fuel pumps are 
operating correctly: ` жамы; P 


ELECTRIC FUEL PUMP DIAGNOSIS GUIDE — 1989 LIGHT TRUCK ENGINES 


4.9L EFI ‘5.0L EFI 5.8L EFI 


Engine Condition 


Engine Running Ше 
Кеу ОМ Епдіпе ОҒҒ | ! | 


SELF TEST CONNECTOR 


E 


NOTE: If no pressure is detected in fuel lines during 
test procedure, fuel pump should not be powered in 
excess of three minutes to avoid .possible 
overheating of pump: ` | 


‚А ‘separate procedure is included’ to test low- 
‘pressure electric fuel pumps. It is only necessary to. 


test low-pressure pumps if noise or very low flowis a 
problem with two-pump systems. : - 


7.5L EFL — 


PP LEAD 
— (SHORT END 
2-7 ОҒ CONNECTOR) ` 


СУ7465-2А 
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24-35-9 | | Fuel Pump—Electric | 24-35-9 


DIAGNOSIS (Continued) 
. ELECTRIC FUEL PUMP DIAGNOSIS GUIDE — HIGH E 


TEST STEP RESULT ACTION TO TAKE 
| BO | CHECK STATIC FUEL PRESSURE 


. € Check for adequate fuel supply. 
e Key off. | 


e Install fuel pressure gauge. 
e Install test lead to FP lead of vip test coneco 


e Turn key to RUN position. 
° Ground test lead to run fuel pump. 


e Refer to Fuel Pressure Specification Table 
‚ and check to determine if pressure is within 
acceptable limits. 


| B1 | HYDRAULIC CIRCUIT CHECK z MESS: 


e Pressure low. but greater than 20.7 kPa (3 psi) 
(indicates fuel pump is running but not enough 
pressure). | | 


| | B2 | HYDRAULIC CIRCUIT CHECK B 


e б Plugged fuel tine filter (replace filter and check 
again for proper pressure). 


Yes | Ma it service was 
required and made, 
: GO to BO.. 


e Kinked/restricted fuel lines (visual inspection). 


e Low voltage to fuel pump (should be within 
0.5 volts of battery voltage at connector). 


| If no сей. was 
required, replace fuel 
pump and GO to Step 
BO. . . 


e Disconnect return fuel line and note if fuel is being’: 
returned during this low pressure condition. If fuel is 
being returned, replace or adjust pressure regulator. 


| вз | ELECTRICAL CIRCUIT CHECK P 


* Inertia switch open? (reset switch as required) 


| SERVICE all electrical 
problems and RETURN 


Wri 2: 
e Wiring at fuel pump/tank connector loose ог open?. to Step BO. 


ө Fuel pump ground connection at chassis loose or 
defective? ` 


If no electrical defects 
have been found, and 
pump still won't run, 
:; | REPLACE pump and 
RETEST per d BO. 


e Improper fuel pump relay osa (should operate 
. when FP (test) lead is grounded. with ignition key in 
RUN position): 


e EEC relay not operating if Fuel Pump Relay doesn't |: | 
operate? 


| B4 | CHECK VALVE TEST 


e Remove ground from test lead and note pressure ` 
on gauge. Pressure should remain within 20.7 kPa 
(2 psi) for 3 minutes after lead is ungrounded. 


| GO to B6. 


GO to B5. | 
CV7466-2A 
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Fuel Pump—Electric 


DIAGNOSIS (Continued) 
ELECTRIC FUEL PUMP DIAGNOSIS GUIDE - — HIGH PRESSURE E (Continued) 
TEST STEP 


| B5 | CHECK LEAK CHECK a ANN 


e Fuel lines or connectors leaking? 


ө Disconnect fuel return line and plug engine side. 
Momentarily activate fuel pump by.grounding test 
lead. Raise pressure to approximate operating 

. pressure. Repeat Step B4. If pressure holds, 
replace regulator and repeat Test BA. 


| B6 | ENGINE ON TEST . 


ө If engine is EFI (fuel rail injectors), disconnect and | 
plug the vacuum line connected. to the pressure 
regulator. 


e Start engine and r run at idle. Fuel pressure should 
be as indicated in chart for Key On, EU Off. 


.|DLE ENGINE REPAIR 


e Fuel filter тава (replace)? 
@ Improper fuel regulator adjustment? 
e Fuel line restricted? 


e Improper voltage to fuel pump (battery voltage a at 
pump connections)? 


HIGH Š SPEED ) TEST | 


uL. With engine running at idle and vacuum line ` 
disconnected if necessary from Step B6, note fuel.. 
rail pressure. 


e Rapidly accelerate. engine and watch fuel pressure. 
Does pressure remain within 5 psi of starting . 
pressure? | | 


‘NOTE: Road testing vehicle while monitoring ү pressure - 


-may give a better test under load conditions. . 


24-35-10 


RESULT _ ACTION TO TAKE 


If service was made, GO 
to VE di 


>| If no problems were 
found, REPLACE fuel 
pump and GO to Step 


BO. If unit still fails Step - 
B4, there may be a 
leaking fuel injector or 
rail. CORRECT these 


| problems and GO to 
Step B4. 
GO to B8. 


GO to B7. — 


| If defect has been found 
‘and serviced, 
GO to BO. 


If no defect is found, 
REPLACE fuel pump 


> -| and GO to BO. 


Fuel pump is OK. If - 


problem persists, . | 
CONSULT other parts of | 
the manual. 
DISCONNECT test 
connections and ` 
RECONNECT vacuum 


| lead if removed for test. _ 


>| GO to B7.. 


|..CV7467-2A 
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24-35-11 | | | |... Fuel Pump—Electric ` ЗУ | 2222 24-35-11 
DIAGNOSIS (Continued) 


4. ELECTRIC FUEL PUMP DIAGNOSIS GUIDE — LOW, PESSURE . 
NOTE: ЖЕ | | 


1. If you have multiple fuel tanks on vehicles, it will be necessary to perform this test on both fuel tanks to assure 
proper operation of both low pressure fuel pumps. -` р ОУН ЖҮ 


. It has been observed that if the low. pressure pump is running, it is almost certain that it is 5 operating correctly. - 


Therefore, flow testing of the fuel pump is only E | if there isa ш reason to 984 pun ставе 
which would cause the pump to ‘run but not pump’. - 


. All tests should be performed with a fully charged vehicle battery. Fuel pump flow is very susceptible to vehicle. 


voltage. ` ` | : 
. TEST.STEP ^ ` iie |». -— RESULT ^ ACTION TO TAKE 


EN INITIAL SET-UP AND TEST, 


e Attach. test lead to FP lead on VIP test connector 
(under "ELECTRIC FUEL PUMP DIAGNOSIS) 
. make sure lead is long enough to еа) work area 
| under vehicle. . 


GO to C1. 


GO to C2. 


ө Tum ignition key to RUN position. 


e Raise vehicle. on-hoist. and bring test lead to a 
convenient point for grounding. 


е Ground test lead and listen at fuel tank for low- 
pressure pump operation (a stethoscope or other ` 
device will help to hear pump). The electrical 
connection may be disconnected to the high- 
pressure pump to aid in hearing the pump run. - 


els pump running? ` 
FLOW. TEST 


Fuel pump ‘OK. 
“REINSTALL lines and 
REMOVE test . 
connections. 


e Remove ground from test lead. 


e Disconnect pressure line from pump | at reservoir - 
inlet fitting. : 


e Obtain a calibrated container of at least о one quart 
capacity. - Sire og 


>| Momentarily restrict line 
| to provide back pressure 
to prime pump. If no flow 
develops, CHECK for 
blocked lines and 
REPLACE pump if no 
problem found. 


e' Place fuel line removed from reservoir into ` 
container. 


° Ground test lead and run pump for 5 seconds. 
€ Is fuel'level at least 6 ounces (180 ml)? ` 


ELECTRICAL CHECK 


- € If high-pressure pump is not running, check inertia 
Switch, test connections, fuel pump relay, and any 
other wiring problems which could prevent the ~ 
pumps from activating. Both pumps run from the’ . 
same electrical circuit. | 


SERVICE probleme 
found and REPEAT. Siep 
‘CO. 


REPLACE pump. 


e |і high- pressure pump runs, check connections at 
чор of fuel tank to pump for continuity and for 
‚ voltage when circuit is energized. 


е Was electrical problem found? 
| | | | CV7468-2A 
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Fuel Pump—Electric 


24-35-12 


. DIAGNOSIS (Continued) 


Equipment Е 


Gauge D80L-9974-B or equivalent to test the ЕР! 
Fuel System electric fuel pump. .. - 


2. 
0 


High-Pressure Pump © re 

Replacement - -: Б | | 
The high-pressure fuel pump is frame mounted: 

апа can be accessed from under the vehicle. Before : 


removing the fuel pump, relieve the pressure in the. 
fuel system using Fuel Pressure Gauge Т801:-9974-: 


4.91, 5.0L, 5.8L and 7.5L EFI Engines ` 


В or equivalent on the feeler diagnostic valve, or by’ ' ^ 


HIGH PRESSURE | |^. FRAME ` 
FUEL PUMP : RAIL 
ASSEMBLY | (LH) Ж 
> | . I t 
. FRONT OF 


- VEHICLE 


FUEL PUMP . 


FRONT OF ASSEMBLY 


VEHICLE 


VIEW SHOWING WIRING INSTALLATION FOR F-SERIES 
^. 77 “STANDARD CAB AND BRONCO MODELS ` 


TEAS 


Use Adapter .D85L-9974-B and- Fuel: Pressure `: vas 


— WIRING 
ASSEMBLY 


* 14405 


EFI Fuel System Pressure'and Flow Tést. |=. 


-- e: 


5 м 


- opening the- electrical circuit to the fuel pump and. 


cranking the vehicle for a minimum of 20 seconds. 
Refer to Section. 24-50, Fuel. Tanks and Lines, for: 


Fuel System Ргеѕѕиге Relief, and Push Connect 
Fitting procedures.^ : ^" '" 7%. | 


scat ри s ШОН PRESSURE ` 
“FUEL PUMP ` `` 
- "ASSEMBLY 2, 


| FRAME inn 
RAIL FRONT OF 
(LH) _ VEHICLE 
WIRING E Ë= тео.” 
ASSEMBLY TO HIGH PRESSURE 
| 14405 FUEL PUMP — 
ASSEMBLY 
FRONTOF 2: 
VEHICLE 


` VIEW SHOWING WIRING INSTALLATION FOR 
F-SERIES CAB CHASSIS MODELS 


. 2 ` .` .. m : 4 k Vale 5d TN 3 
TO FUEL || ` PUMP AND BRACKET, . ^; B 2 
TANK 77 > АЅЅЕМВІҮ-9А407 - . eu 
_ VIEW SHOWING WIRING INSTALLATION ` Dare оа А | 
">> РОВ ECONOLINE MODELS >` E MS í E no se `` 'V5887-2B 
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DIAGNOSIS (Continued) 


Low-Pressure Pump 


Replacement 


The low-pressure pump is located in the fuel tank 
-and may require removal of the fuel tank for 
replacement. Refer to Section 24-50, Fuel Tanks 
and Lines, for fuel tank removal and installation. 
Refer to Section 33-20, Fuel Indicating Systems, for 
fuel pump-sender assembly removal and installation 
procedure (same as for sender опіу).. 


FUEL TANK 
SENDING UNIT 
9275 


GASKET 


LOCATING 
TAB 


LOCATING 
SLOT 


\ 


SLOTS 


NOTE: FOLD FILTER UP AGAINST 
FUEL PUMP BODY AND 
INSERT THROUGH TANK 
OPENING FOR REMOVAL 
AND INSTALLATION 


FUEL PUMP AND 
SENDER ASSEMBLY 


Fuel Pump—Electric - О 24-35-13 


ELECTRICAL 
CONNECTOR gf 


FUEL PUMP AND `` 
SENDING UNIT 


. 9H307 . 
M GASKET . 
RETAINER 9417 — 
RING - > 
9002 | 
V4838-1E 
LOCKING RING 
` LOCATING 9A307 
RING TIGHTEN TO 
9A307 17-27 М-т 
TIGHTEN TO (13-20 FT-LB) 


17-27 Nem 
(13-20 FT-LB) - 


vi 


<> 


ыш 


a WIRING 
^. ASSEMBLY 


FRONT OF 
VEHICLE 


| FUEL | 
| FILTER | 


i 
! 
| 


| 


| 


V4271-2D 


WITH PLASTIC TANK 
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` 


DIAGNOSIS (Continued) — | (0 | SPECIFICATIONS 


Inertia Switch - 
In the event of a collision, the electrical contacts 
in the inertia switch open and the fuel pump 
automatically shuts off. The fuel pump will shut off 
even if the engine does not stop running. The 
engine, however, will stop a few seconds after the 
fuel pump stops. .It.is not possible to restart the 
engine until the inértia switch is manually reset. 


CAUTION: Do not reset the inertia switch until 
the complete fuel system has been inspected 
for leaks. XE MM I 20 B 
To reset the inertia switch, depress the button on 
top of the switch. ^ — к | 
. Switch Location | | vi 
On F-Séries the switch is on the far left part of the 
toe-board, near.the parking brake assembly. 


- .On E-Series the switch is on the passenger side 
cowl panel, just forward of the right front door. 


' WARNING: IF YOU SEE OR SMELL GASOLINE 
AT ANY TIME OTHER THAN DURING FUELING, . 
DO NOT RESET THE SWITCH. 


TORQUE SPECIFICATIONS Е 


Description | Nm БЕТІНЕ 
Fuel Line Fittings J 13-20 


. `Су4232-1В 


Fuel Pressure Gauge 


ROTUNDA EQUIPMENT | | 


[Number | Description 
014-00407 | Digital Volt-Ohmmeter j 
018-4004: | Safety Can | 


CV5579-1B 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


Air Cleaners—Dry. Type 


24-41-1 


24-41-1 

SECTION 24-41 Air Cleaners—Dry Type 

SUBJECT | PAGE. SUBJECT PAGE 

DESCRIPTION | | REMOVAL AND INSTALLATION (Cont d- WU S 
| Air Cleaner ................... PER 24-41-1 ` EFI ENQINGS We 24-41-1 

REMOVAL AND INSTALLATION F VEHICLE APPLICATION ..................... 24-41-1 

Айг Cleaner .................. 111.22.112. 24-41-1 


VEHICLE APPLICATION ` | | 
All Light Truck Models = nied with Gasoline Engines. 


: DESCRIPTION 
Air Cleaner 


Dry-type air cleaners are standard оп F- 150 through | 


F-350 and F-Super Duty series, Bronco and E-150— 
E-350 series vehicles. 


Air enters the air cleaner and ‘travels through a 
chemically treatéd and pleated paper element before 
entering the engine induction system. The air filter 
element should be inspected, cleaned, or replaced 


periodically according to the schedule in Section 10- 02, 


Maintenance. The air cleaner system has a heat sensor 
mounted in the cleaner assembly to control engine inlet 
. air temperature (on some models). 


REMOVAL AND INSTALLATION 


Air Cleaner 


Refer to Figs. 1 through 7 for removal and installation 
of the various types of air cleaners. Reference to the 
illustrations will enable the service technician to perform 
the required removal and installation and/or repair 
operations. For all engines refer to the folowing 
procedure. ! 


EFI Engines 
Refer to Figs. 1 through 7. 
Removal | 


1. .Loosen two hose clamps ш) hose assembly 
"to air cleaner. 


2. Remove two screws attaching air cleaner to 
bracket. 


3. Disconnect hose and inlet tube from air cleaner. 


. 4. Remove screws attaching air cleaner cover. 


5. Remove air filter and tubes. . - 


Installation | 
21. Set air filter into proper position. 


2. Position A/C cover to tray. Ensure filter is seated 
while positioning cover. 


3. Install screws to secure cover. 


4. Install two bolts to secure air cleaner to support 
bracket. | 


5. Install fresh air inlet tube to air cleaner. 


6. Install air supply tube to air cleaner and retain with 
clamps. Tighten clamps to specifications. 


~ 
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THROTTLE BODY-TO-AIR 
CLEANER HOSE ASSEMBLY 
| 9R504 ` 


USE WATER OR RUBBER 


- LUBRICANT-D9A2-19583-A SCREW AND WASHER 


OR EQUIVALENT ТО ASSEMBLY 
FACILITATE ASSEMBLY OF N611062-S2 
(2 REO'D) 


HOSES TO THROTTLE BODY 


GROMMET ASSEMBLY 
17C431 (2 REQ'D) 


HOSE CLAMPS 


AIR CLEANER 
TIGHTEN TO ASSEMBLY-9600 
1.4.2.2 Nem 
(0220 IN-LB) —- ME 
\ aug 
' \ А > 
| < ‚ LEFT FRONT 
| HOSE CLAMPS ` АРА: FENDER 
TIGHTEN TO 
| 14-22 Nm _ 
- (12-20 IN-LB) 


NOTE: SURFACE MUST MEET 
AGAINST THROTTLE 


aM . BODY STOP FLANGE AIR CLEANER 
FOR 360° (BOTH TUBES) / BRACKET ASSEMBLY ` SCREW 
9647 a M N610958-S2 
12. GREQ'D) 
e 
WATER BOTTLE Ñ NAA А 
а AFFIXED АТ — Ж 
THROTTLE THIS LOCATION ` 
BODY - poem. dr g СЄ 41% 


FRESH AIR INTAKE 
TUBE AND DUCT 
ASSEMBLY-9C675 : 

(5.0L ONLY) 


FRESH AIR INTAKE 
TUBE AND DUCT 
ASSEMBLY-9C675 


(5.8L ONLY) V5913-2B 


FIG. 1 Typical Air Cleaner Installation—F-150—F-250 and Bronco—5.0L 5.8LW EFI Engine 
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24-413 | m | . Air Cleaners—Dry Туре | | 24-41-3 


NOTE: HOSE ASSEMBLY ARROWS . 
MUST BE IN LINE WITH 


LOCATORS ON THROTTLE -THROTTLE BODY-TO- 
BODY - S |. + AIR CLEANER HOSE 


ASSEMBLY-9R504 


О NOTE: HOSE ASSEMBLY ARROWS 
MUST BE IN LINE WITH 
AIR CLEANER COVER 


SCREW AND WASHER 
TAP ASSEMBLY 
N611062-S2 

(2 REQ'D) 


GROMMET ASSEMBLY 
170431 (2 КЕО О) 


AiR CLEANER 
ASSEMBLY-9600 ` 


CRANKCASE" 
VENTILATION 
HOSE 


NOTE: SURFACE MUST MEET AGAINST : u 
THROTTLE BODY STOP FLANGE ` а 

FOR 360° (BOTH TUBES) ` ` ` 
1300 NEO ae (4 PLACES) 
| TIGHTEN ТО 0.8-1.4 Мт 


(7-12 IN-EB) - 


D 


‚ _ AIR CLEANER 
У BRACKET = 
‚ ` ASSEMBLY-9647 


- FRESH AIR 
INTAKE TUBE 
ASSEMBLY-9C675 


| & 


АФ, WATER BOTTLE 


' RADIATOR — (. : SCREW m" mia IXED.AT > "as 
SUPPORT ` N610959-S2 HIS LOCATION | 
| (4 ВО) ` 


FRONT OF VEHICLE 


V5828-2B 


FIG. 2 Typical Air Cleaner Installation for F-150—F-350 and Bronco—4.9L EFI Engine 
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24-41-4 | Air Cleaners—Dry Type ° ° 550 24-41-4 


AIR CLEANER NOTE: HOSE ASSEMBLY ARROWS: 
5 OUTLET TUBE . MUST BE IN LINE WITH 
. CLAMPS : ASSEMBLY `. ` | AIR CLEANER COVER 
(4 PLACES) 9R504 “ _ ARROWS +2° 


` TAPSCREW AND 
WASHER m 
ASSEMBLY `, 
N611062-S2 `. ` 


TIGHTEN TO 
1422мт 7). 
(12-20 IN-LB) — 


| (2 REQ'D) AIR CLEANER 
i» | ASSEMBLY ` 
Q 9600 


LEFT FRONT 
FENDER 


17С431 
(2 REQ'D) 


SCREW 
ез М610958-52 
TIGHTEN TO . (4 REQ'D) 
1.4:2.2 Nem 


(12-20 IN-LB) 


AIR БИН 
` "BRACKET ASSEMBLY 
i 9647. : 


К 


NOTE: SURFACE MUST MEET зны “ы 
_ AGAINST THROTTLE BODY | n 
STOP FLANGE FOR 360°: ; | 


(BOTH TUBES) 


NOTE: HOSE ASSEMBLY ARROWS 
MUST BE INLINE . `... 


. WITH LOCATORS ON 
. THROTTLE BODY +2° 


FRESH AIR INTAKE 
TUBE ASSEMBLY 


` FRONT OF VEHICLE 


9C675-BA - TN WATER BOTTLE 
RADIATOR | . SCREW AFFIXED AT 
SUPPORT Е N610958-S2 THIS LOCATION 


| У5946-2А 
FIG. 3 Typical Air Cleaner Installation for Ғ-250--Ғ-350 and F-Super Duty—7.5L (460 CID) EFI у-8 Engine . 


~ 
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24-41-5 | | Air Cleaners—Dry Type | | 24-41-5 


SCREW B | 
| 85-11N m ` . TUBE 
| (6-8 FT-LB) CRANKCASE ASSEMBLY 
AIR CLEANER . VENT HOSE 98504 
ASSEMBLY Ф. © é 6C342 AIR BYPASS 
9600 =a : i | HOSE 


re Ба) 


(5 | 
BRACKET ` i 2 
А . М ` ы 


| Sw 3-3 
GROMMET 
17C431 а Әна A- 


2 — 52 


d 9647 


AIR 
INLET | 
9С675 CRANKCASE 
VENT 
ae 
SCREW | 
N610958 
9C677 
AIR BYPASS 
1.4-2.3 Nm | . .— CLAMP ODE 
(12-20 IN-LB) ` 2.2 14-2.3 Nm 
| - (12-20 IN-LB) 
| 22042 У "^w. AIR PUMP 
| | ~ EXHAUST HOSE 
AIR CLEANER 
ASSEMBLY | 9B458 
9600 
“SCREW 

8.5-11 М-т 

(6-8 FT-LB) 
У7792-2А 


FIG. 4 Air Cleaner Installation—F-Super Duty Motor Home Chassis—7.5L ЕР! Engine 
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24-41-6 Air Cleaners—Dry Type | 24-41-6 


NOTE: HOSE ASSEMBLY ARROWS CLAMP 


"MUST BE IN LINE ` ` (4 PLACES) AIR INTAKE-TO- 
WITH LOCATORS ON TIGHTEN ТО THROTTLE BODY TUBE 
THROTTLE BODY = 2° o ASSEMBLY-9R504 


REAR AIR 

INLET TUBE 

ASSEMBLY 
9C675 


2224. NOTE: HOSE ASSEMBLY ARROWS 


КЕ MUST BE IN LINE WITH 
NOTE: SURFACE MUST MEET Ас | ~~ AIR CLEANER COVER 


AGAINST THROTTLE BODY N ARROWS = 2° 


STOP FLANGE FOR 360° 
(BOTH TUBES) 


: AIR CLEANER 
MIDDLE AIR SCREW ASSEMBLY-9600 
INLET TUBE N611062-S2 7 =E } . 
Ass" 2 REQ'D) | Sf 7. М605889-553 | 
GROMMET ^ (4 REQ'D) 
| ASSEMBLY Mp | WIPER 


17C431 
(2 REQ'D) 


BE TUCKED UNDER 


VIEW Y . WIPER WASHER HOSE 
RADIATOR 
THERMACTOR : "d 
HOSE NOZZLE . | 
SD 
e> 


390647-S2 


= ен “ы. ES SC: Z || 
| 


@ 
d ) 
(2 REQ'D) “SS PES J A 
< / 
AIR CLEANER | кү — fai 
FRONT AIR BRACKET | 
INLET TUBE. ASSEMBLY: 
ASSEMBLY 


! BOLTS 


| 9647 E | 


FRONT OF VEHICLE 


9E635 


RIGHT 
FRONT m 
HEADLIGHT | 2 V5829-2A 


FIG. 5 Typical Air Cleaner Installation for E-150—E-350—4.9L EFI Engine 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


24-41-7 Air Cleaners—Dry Type 


24-41-7 
NOTE: SURFACE MUST MEET | 
AGAINST THROTTLE BODY . 
| | STOP FLANGE FOR 360° 
(BOTH TUBES) . 
AIR INTAKE-TO- E 
.. REAR AIR INLET - THROTTLE BODY TUBE 
TUBE ASSEMBLY | Й ASSEMBLY-9R504 
9C675-CD 
(5.0L ONLY) 
MIDDLE AIR | Preis 
INLET TUBE TIGHTEN TO 
ASSEMBLY ТЯ 
2” (12-20 IN-LB) 
AIR CLEANER 
ASSEMBLY-9600 
GROMMET SCREW 
қ ASSEMBLY N611062-952. BOLT 
(2 REQ'D) %2 ebd: ІНЕ (4 REQ'D) 
| A N~ ре. WASHER 
_ REAR AIR INLET TUBE Ж / . HOSE | 
ASSEMBLY-9C675-FA 2 
9 Ln ONLY) ` | ` Ж т NOTE: BRACKET LEG MUST 
e BN LS | BE TUCKED UNDER 
| FRONT HE CTOR à AY - WIPER WASHER HOSE 
THERMA pee 
| HEADLIGHT DOSE Ke Ж il | 
ATTACHMENT Ye Ps < 
. ` [] ~ 


S TIP 
AIR CLEANER 227 I ` 
BRACKET ^ Nl 
ASSEMBLY "uw — fa 
. 9647 i m | 
FRONT AIR ` | | FRONT OF VEHICLE 
INLET TUBE | % | BOLT | i 
ASSEMBLY-9E635 390647-52 `` | 
390647-S2 | | (2 REQ'D) 
a V5830-2B 
FIG. 6 Typical Air Cleaner Installation for E-150—E-350—5.0L/5.8LW EFI Engine 
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24-41-8 o Air Cleaners—Dry Type = = 24:41-8 


i NOTE: HOSE ASSEMBLY ARROWS 
TO THERMACTOR ` MUST BE IN LINE 


. REAR AIR INLET - BYPASS VALVE WITH LOCATORS ON . 
Ll Sasa | | THROTTLE BODY +2° CLAMP 
FA | ©, {4 PLACES) 


NOTE: HOSE ASSEMBLY ARROWS 
MUST BE INLINE - 

WITH AIR CLEANER = — ^ 
COVER ARROWS +2° 


NOTE: SURFACE MUST MEET ^... 


AGAINST THROTTLE BODY (7 Nd 
9 BOLT 


STOP FLANGE FOR 360°. E: 
N605889-S53B ` - 


(BOTH TUBES) | | | Du. p? 
CLAMP P | A^ AIR CLEANER : . | (4 REQ’D) ` 
! TIGHTEN ТО SCREW mAb pe ASSEMBLY TIGHTER. TO | 
1.4-2.2 М- ED. | 9600. 5-11 Nem ` 2. 
MIDDLE AIR д2 NUE) №611062-52 . í | 2 : & (70-105 IN-LB). С. 


(2 REQ'D) 


INLET TUBE | : Ж шіп к» 
ASSEMBLY GROMMET / (С WIPER WASHER HOSE , , . 
9E635-AB ^ 17C431 S NOTE: BRACKET LEG MUST 

BE TUCKED UNDER · 


(2 REQ'D) 


WIPER WASHER HOSE: 


FRONT AIR INLET | c |] I E : om 
BLY Д =. j : Es 
" 5 L THERMACTOR HOSE Д | g к! . FRONT OF VEHICLE . 


NOZZLE ` 


COWL 
BODY 
MIDDLE AIR 
INLET TUBE 
ASSEMBLY 
9E635-AB | ү | | ) mE 
қ _ SCREW AND ` AIR CLEANER 
WASHER ` BRACKET ASSEMBLY 
; ASSEMBLY 9647 - 
SCREW AND . š -- 390647-S2 
| FRONT OF VEHICLE _WASHER E ee | 
I ASSEMBLY 


VIEW Y 390647-S2 


FIG. 7 Typical Air Cleaner Installation for E-Series—7.5L EFI Engine | 


е 


“М 
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SECTION 24. 50 Fuel Tanks and Lines and Fuel 
| Evaporative Emission Control System 
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VEHICLE APPLICATION 

All Models with Gasoline Engines. 
DESCRIPTION | 
Electronic Fuel Injection (EFI) . 

F-Series, Bronco and Econoline vehicles are 
equipped with EFI engines, which are fuel injected 
through an engine-mounted fuel rail to-the intake port at 
each cylinder. The fuel systems which are used with fuel 
injected engines have electric fuel. pumps to provide 
high pressure fuel to the injectors. . A high-pressure 
pump and an in-line filter are located in the engine 


compartment and are attached to the LH side rail. A 
low-pressure pump is located in the fuel tank. The low- 


pressure in-tank fuel pump supplies: fuel to the ‘in-line . 


reservoir, located -to the rear of the transmission 


support, on the LH frame rail. The high- -pressure pump 
then takes fuel from the reservoir and supplies i to the 
fuel injectors at each cylinder. 


The fuel lines leading from the fuel tank to the engine 
are under pressure during vehicle operation. When fuel 
injected engines are turned off, the fuel in the fuel lines 
remains pressurized for long periods of time to provide 
quick start-ups. Special procedures for servicing these 
pressurized fuel Systems are outlined. 


Fuel Lines 


Fuel lines are pressurized for electronically . fuel 
injected engines. The nylon fuel tubes used on some 
engines are color coded blue for supply tubes and gray 


. for return tubes for easy identification. The fuel lines, 


hoses and connections used with mese various 
systems are as follows: 
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FUEL VAPOR 2 
.. ^LINE FROM 
FUEL TANK 


-FROM PURGE TIEN 
CONTROL VALVE, ` . | 


С FRESH AIR . SYMBOL ` 


| 
CARBON 
. CANISTER 


` LP 


' — 400ті CANISTER 7 ` 
(1.48 QUARTS) 
FIG. 1 Typical Canister .. 


Pressurized Fuel Systems 


Nylon and steel fuel tubes with push connect fittings 


are used on 4.9L, 5.0L, 5.8L and. 7.5L EFI engines. 


Fuel Evaporative Emission System 


The evaporative emission system limits the amount of 
fuel. vapor a vehicle may release to the atmosphere, 
enabling the vehicle to meet current federal and. state 
requirements for fuel evaporation. The system works by 
capturing a very high percentage of fuel vapors - that 
might otherwise escape from the gas tank. It then 
directs these vapors to the carbon canister where they 
are stored while the engine is not running. When the 
engine is running, and conditions are acceptable, the 
vapors are purged out of.the canister and into the 
engine. This "clears" the canister and allows it to 
е! more fuel vapors the next time the engine is shut 
off. 2 | n | ans 


The system is basically the same for all vehicle and 
engine lines: a hose or tube runs from the top of the fuel 
tank to the carbon canister to allow fuel vapors to pass 
from the tank to the carbon canister. A tube or hose 
runs from the carbon canister to the engine, allowing 
vapors to be purged from the canister. Some engines 
use additional valves in one or more of these lines to 
provide additional control over how much or when fuel 
vapor will. be allowed to pass. 


TO ENGINE VACUUM 
SOURCE (3/16 INCH 
. NOMINAL OD). 7. 


TO FUEL TANK VAPOR `; 
LINE (1/4 INCH— 
NOMINAL O.D.) 


2. TO CARBON 
- CANISTER(S) 
‚ (1/4 INCH 


- “NOMINAL О.О.) `. V5580-1A 


FIG. 2 Pressure Regulator Valve 


FUEL VAPOR 
LINE FROM 


FROM PURGE | 
CONTROL VALVE 
FRESH AIR 


"3 


925m! CANISTER - " ` 
{. 98 QUARTS) 


Тһе following are components -of the evaporative 
emission system: - | Bc 
. « Sealed Fuel Tank T 
-e Pressure Vacuum Relief Fuel Cap · 
2» Fuel Tank Vapor Маме ` ` m 
> e*Carbon Canister 
€ Purge Control Маме 77 з C l 
: e Canister Purge Solenoid or. Purge Regulator Valve 


2-2, (Some Engines) 


2% Thermal Vent Valve (Some Engines) ` 

2. Vacuum. Bowl Vent Valve (Some Engines) | 

: e Vacuum Thermal Bowl Vent Valve (Some Engines) 

‚ e Solenoid Valve—Carburetor Bowl Vent.. | " 
° Pressure `Regulator Valve (Some Engines). | 

| * Tank Vapor Маме —Огійсе Rollover Valve ` ` `. 

Carbon Canister - ааа Zu 

. Typical carbon canisters are shown in Fig. 1..The 


carbon canister is normally mounted in or near the : 


engine :compartment. Two basic sizes are employed: 
925ml or 1400ml. Тһе "925" апа "1400" refer to 


volume’ of activated carbon contained within the 


canister. Activated carbon is the working part of the 
carbon canister. It has the unique ability to absorb 
(store) and purge (remove) fuel vapors by passing fresh 
air through the carbon bed. It is able to do this over and 


over with almost no loss in ability to absorb and purge. ` 


Thus, all sources of fuel vapor (fuel tank and. . 
carburetor fuel bowl) are routed to the carbon canister 


for absorption of fuel vapor. Ех 


Pressure. Regulator Valve — ey 

. The pressure regulator -valve (Fig: 2) is installed on 
воте-Е- and.F-Series light trucks over 8500 GVW. The. 
valve controls the amount of fuel vapor that will. pass 
from the fuel tank(s).to the carbon.canister(s): When the 
engine is. off, the valve allows Шшеі, уарогѕ іп the. fuel 
tank(s) to build up to a certain pressure before allowing 
fuel vapors їо .pass from the fuel tank(s) to the carbon 


. canister(s). Once the engine is started, engine vacuum 
‘will cause the valve to open and remain open while the 
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PURGE CONTROL VALVE OPERATION PURGE CV) (- 98362: ) 
° NORMALLY CLOSED ` 


e OPENS VAPOR INLET TO PURGE OUTLET 
WITH VACUUM APPLIED 


(D VAPOR INLET PORT CONNECTS TO — 
CARBON CANISTER 


(2) PURGE OUTLET (LARGE) PORT (1/4 
INCH NOMINAL О.О.) CONNECTS 
TO VACUUM PURGE SOURCE 


(3) SIGNAL VACUUM PORT (3/16 INCH 
NOMINAL O.D.) CONNECTS TO 0 
CONTROL VACUUM SOURCE 


(4) VAPORS FLOW OUT (WITH VACUUM 
С ON) x | 


“TYPICAL PURGE VALVES . 


SYMBOL 


VAPOR INLET 
PORT 


SIGNAL —J4- (9) | 


` VACUUM | GN 
PORT 


PURGE PURGE CV 


PORT 


SIGNAL 


REMOTE MOUNTED. 


FIG. 3 Purge Control Valve - 


engine is running, allowing vapors to pass freely from 
the fuel tank(s) to the carbon canisters. . 


Purge Control Valve 


The purge: control valve is in line with the carbon 
canister and controls the flow of fuel vapors out of the 
canister. It is a normally closed valve that opens with 
. vacuum input. Operation of the valve is shown in Fig. 3. 

Also shown in Fig. 3 are views of урса! ригде FORO 
valves. : 


Canister Purge Solenoid (Canister Purge 
Regulator Valve) 


A typical canister purge solenoid is shown in Fig. “4, 
The canister purge solenoid is a normally closed valve. 
The valve is connected in line :between the carburetor 
spacer nipple and the carburetor bowl vent hose. 


The operation of the canister purge solenoid is 
controlled by the electronic control assembly (ECA) for 
vehicles . with EEC-IV. When the engine is off, the 
canister purge solenoid is not energized and is in a 
closed, non-flowing condition. When the engine .is 
running, the ECA reads engine RPM, engine load, 
engine temperature and other variables, and decides 
the proper time for the engine to accept fuel vapors. 
When this occurs, the ECA energizes the canister purge 


SYMBOL VACUUM FORT 


© DIAPHRAGM 15 NORMALLY HELD 
CLOSED BY SPRING 


© WITH VACUUM ABOVE DIAPHRAGM, 
VALVE OPENS 


SIGNAL _ SYMBOL. . VAPOR 
> = ШЕ INLET PORT 


SIGNAL 


CARBURETOR | CARBURETOR 
BOWL VENT BOWL VENT 
PORT PORT 


PURGE PURGE CV 


PORT | | 

| CARBURETOR , SIGNAL 
CARBURETOR] BOWL VENT 
BOWL VENT T o 


IN TOP OF 
CANISTER 

Vr. d IN-LINE: 
'V5581-2A | 


solenoid, allowing flow. from the carbon canister to the 
intake manifold. through the carburetor spacer. The 
vapors are then. consumed in the engine. This action 
‘purges’ the carbon canister of fuel vapors. It occurs 
as fresh air is sucked into the carbon canister under the 
fresh air. inlet cap of the canister and through the 
activated carbon bed. This allows the stored fuel vapors 
to pass from the canister through the fuel vapor return 

_ tube and the canister purge solenoid, and into the 
engine. з 


Thermal Vent Valve 


22 The thermal vent valve (ТУУ) is a normally closed 
' valve that opens when heated to 49°С (120°F) or 
higher. 


The thermal vent valve (Fig. 5) is сенді іп the 
carburetor-to-canister vent line and is closed when the 
engine compartment is cold. This prevents fuel tank 
‘vapors, generated when the fuel tank heats up before 
the engine companions from ene vented through the 
carburetor fuel bowl. . 


This effect can occur, for instance, when sunlight 
strikes a vehicle which has been sitting out all night, and 
begins to warm the fuel tank. With the thermal vent 
valve closed, the vapors cannot enter the carburetor 
fuel bowl vent (now open) but must be routed to the . 
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CANISTER PURGE SOLENOID (CPRV) (-9C915-) 
_@ USED WITH EEC (ELECTRONIC ENGINE CONTROL) ` 
е NORMALLY CLOSED, SOLENOID VACUUM VALVE 
° PURGES ON SIGNAL FROM ECA; USUALLY AT WARM AND HOT CRUISE- 


SYMBOL 


(Т) VAPOR OUTLET ` | Тар 


TO MANIFOLD FITTING (OR PCV. VALVE) a 


p ` 

| 

(TESSA 

M EL 

УБ 
N P 


(З) VALVE 
NORMALLY CLOSED (OPEN 
TO FLOW WITH SOLENOID ON) 


(4) ELECTRICAL SIGNAL 
FROM ECA ENERGIZES SOLENOID 


FIG. 4 Canister Purge Solenoid 


carbon canister. As the engine ¿Saa Awani warms up, | 


during normal engine operation, the thermal vent valve 
. opens. When the engine is again: turned off, the fuel 
‘bowl vent valve (or solenoid vent valve) opens, allowing 


‘vapors to flow through the thermal vent valve (now. . 
open) and into the carbon canister. As the thermal vent 
valve cools, it again closes and the cycle. begins again. . 


Fill Control/Vent 


-Fill limiting is accomplished: through fill pipe | 


configuration and/or external vent lines within the fill 
pipe and tank. The vent system is designed to permit at 


least 10 percent tank volume air space when the tank is 
filled to capacity. This air space provides for thermal 


. SYMBOL.. 


FROM FUEL BOWL . 
VENT OR SOLENOID : 
VENT VALVE | 


.. SPRING 


. FIG. 5 Thermal Vent Valve 


S 5% 
72222207777 
, 


^. 
^ 


Assembly 


V2296-4ac ` | 


@) VAPOR INLET | 
FROM CANISTER ' 


VAPOR 
OUTLET 


' У5582-2А 


| expansion of fuel as wail’ as being an Аю) to the in- tank | 
vapor vent system D 46 ш Зәр | | 


E Vapor Vent- 


In-Tank. Venting ur | 
This. system provides a. vapor space above the 


‘gasoline surface in the fuel tank. This area is sufficient 


to permit adequate breathing space for the tank vapor 
valve assembly under all static and most dynamic 
conditions. This is. accomplished by a raised mounting 
section for the tank vapor valve assembly that is 
centrally located on the: upper ‘surface of the tank. 


Tank Vapor Valve—Orifice Rollover Valve 
All fuel tank vapor valves maka use of. a РИ orifice 


that tends to allow only vapor апа not fuel to pass into : 
the line running forward: to the vapor storage canister. 


This assembly mounts directly to the fuel данк using a 


rubber seal (Fig. 16). | 


Fuel vapors trapped in the sealed fuel tank are 
vented through the orificed vapor valve assembly in the 
top of the tank. The vapors leave the valve assembly 


-through a single vapor line and continue to. the carbon . . 
canister for storage, -until they аге purged to the engine. 


| | Mechanical Rollover Valve—3. 8L EFI and ` 
7.5L EFI. Engine | 


The vapor valve assembly. бше оп the top: p the | 
fuel tank- is used to control the flow. of fuel vapor - 
entering the fuel tank vapor delivery line which conducts 
vapor forward to the canister in normal circumstances. If 
due to extreme conditions, excessive pressure is 
generated inside the tank, ‘the: purge port opens up, 


Шш fuel vapor to escape to the atmosphere, ‘and 
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FIG. 6 Typical 4.9L EFI Evaporative Emission System—F-150—F-350 and Bronco 


stabilizes pressure inside the tank. The valve assembly 
has a head valve which prevents the fuel tank from 
overfilling during refueling operation. The valve 
assembly also has a spring supported float assembly, 
which prevents liquid fuel from. entering the’ vapor 
delivery line during severe handling, steep grades or in 
the event of vehicle rollover. 


Thermactor Idle Vacuum Valve (TIV) 


. A Thermactor idle vacuum valve (ТІМ) is used with 
some evaporative emission systems to improve warm 
engine starting idle quality (Fig. 18). >:  . : 

. When the engine is at normal operating temperature, 
the purge system is activated and purge air is drawn 
from the canister through. the PCV tube and into the 
induction system through the carburetor spacer. The 
purge airflow into the carburetor spacer is taken into 
consideration when the idle air/fuel mixture is calibrated ` 
and set. However, under warm start conditions the · 
purge valve is closed and the choke is off (no fast idle). 


An overly rich mixture then exists, resulting in poor 
паіе quality. The closed purge valve (choke off) no fast 
;iidle condition only exists for a few moments after а 
: warm start, however, because actuation of the: purge 
valve is delayed by the vacuum delay valve and by the 
time required to evacuate the vacuum reservoir. 


.. To overcome this poor idle-condition-the TIV. bleeds 
air into the PCV tube, leaning the idle fuel mixture until 
the purge valve opens. The same vacuum that opens 
the purge valve closes the TIV valve. ^ 


2-Port or 4-Port PVS—Ported Vacuum Switch | 
The PVS used in the evaporative system can be : 
either a 2-port or a 4-port type. The 2-port type is the 


same as the EGR PVS, while the 4-port type is new and 


consists: of two 2-port vacuum valves built into. one 
body. The 4-port type performs the same function as 
two 2-port PVS valves. The PVS used in the evaporative 
emission control system turns the purge valve vacuum 
on as the engine warms.up, and allows the purge valve 
to close when the engine is turned off and vacuum is 
lost (Figs. 19 and 20). АШ: oo 


Pressure and Vacuum Relief System ` B 
Fuel Fill Cap | | GE OM 
The fuel fill cap is sealed and includes a built-in 


| pressure-vacuum relief valve. Fuel system vacuum relief. 


is provided after 3.5 kPa (0.50 psi) and pressure relief 
after 11.0 kPa (1.6 psi) Under normal operating 
conditions, the fill cap operates as a check valve, 


. allowing air to enter the tank as fuel is used, while 


preventing vapors from escaping the tank through the 
cap (Figs. 50 through 52). | wl at. 
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FIG. 7 Typical 4.9L EFI Evaporative Emission QNI E PUE -250 and Econoline, Under 8500 G.V.W. 


NOTE: Use of an aftermarket fuel fill cap other than an 
authorized Ford/Motorcraft service .part could result in 
damage to the fuel system or improper system 
operation if not properly designed/manufactured for 


pressure vacuum relief. Customer warranty is void for . 
fuel tank and/or fuel system pamege: ixl. from the 52 


иве of such caps. 


Fuel Line Routings - 


Figs.. 31 through 48 show fuel line routings ; and tank 
installations. ` 


Gasoline Octane Rating _ 


` Vehicles equipped with catalytic converters must use 
UNLEADED. GASOLINE ONLY (as specified on the fuel 
gauge or adjacent to the fuel filler opening). Leaded 
gasoline can damage the catalytic converter and affects 
other emission components. When the engine . is 
adjusted to recommended specifications, you тау use a 
gasoline with a minimum octane rating as авап by 
any of the following numbers: _ 


Research Octane. Number (RON) ..91 ` 


Average of Research Octane Number and Motor 
-Octane Number 


- (Antiknock Index).......:.....87 


Octane rating and unleaded gasoline. availabilty may | 


vary between gasoline stations. 


Fuel Tank Filling 


The filler tube openings for the fuel.tanks on trucks 


with electronic fuel injection (EFI) engines have been 


. than unleaded fuel. 


Fuel Tank Draining ` 


made smaller to prevent accidental filling with other 
Gasoline pumps in the United . 
States and Canada dispensing unleaded fuel are . 


4 equipped with nozzles to accommodate the smaller filler ` 


opening on the filler neck. 


Expansion .of fuel due to temperature increases, or 
óverfilling ("toppirig off") causes fuel overflow. at the 
filler. cap. when the vehicle is standing or the. cap is 


- removed. To minimize this condition, it is recommended 


that the amount of fuel put in the tank. when filling be 
limited to the automatic pump shutoff. If vehicle has two 
tanks, use fuel from both tanks after fill- Sp to reduce 
fuel levels. | 2 


a 
Ж 


Use appropriate adapter to: connect Rotunda Fuel 
Storage Tanker 034-00002 or equivalent suction pump, 
to the fuel hose (at the fuel pump to fuel tube 
connection) and drain the fuel. tank.: EE 
Fuel Selector Valve/Dual Function Reservoir 

` Refer to Fig. 22. | 


The 4.9L EFI, 5.0L EFI, 5.8L EFI or 7.5L EFI engine 


- with dual tanks has three electric fuel pumps. Two low 


pressure in-tank fuel pumps, located in both the front 
and rear tanks, pump fuel into a reservoir. A high 
pressure in-line fuel pump then takes the шө from the 
reservoir to the fuel injectors: ` 


. This system can draw fuel from either the front or rear 
fuel tank unit. With the ignition switch in START or RUN, 
current flows through a ias link to the fuel pump relay. 
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FIG. 8 Typical 4.9L Evaporative Emission System—E-250—E-350 and Econoline; Over 8500. G.V.W. a 


The dual function reservoir replaces the six port 
selector valve on fuel injected dual tank vehicles. The 


.dual function reservoir switches the tank from which the . 
engine draws fuel mechanically, instead of electrically. - 


7 The dual function réservoir operates as follows: 


Fuel pressure created by the selected .in-tank fuel 
pump exerts force on a 3 inch fluorosilicon diaphragm 
which is in turn connected to a. T-bar and two shafts 


(Fig. .22). This force moves the valve shaft, 
simultaneously opening and closing the appropriate ` 


supply and return ports. When the alternate fuel tank is 
selected, pressure is exerted on the opposite side of the 
diaphragm, moving. the valve shafts to open the 
alternate.fuel tank ports., > > | = 


Fuel Reservoir = ` 


~ 


The EFI engine with its fuel injectors has eliminated the - 


requirement of the conventional carburetor bowl that is 
present on carbureted engines. One function that the 


carburetor bowl performed was to act as a fuel reservoir: 
or fuel supply source. for the engine when the in-tank 


fuel pick-up ` tube was exposed to the air during 


‘cornering or on steep grades under low fuel conditions. 
Any time the pick-up tube on ап EFI engine without a 
'fuel reservoir is exposed to the air, fuel starvation: will 


occur. 


. To solve this, an in-line reservoir has been included in 
` the fuel system. Under normal operating conditions, 


valving in the in-line reservoir allows the high-pressure 
pump and engine to be supplied with fuel directly from 


. the tank while return flow is routed directly back to the 
. tank. When the pick-up tube is exposed to air, the high 


pressure pump draws fuel from the reservoir. When the 


pick-up is again submerged,-normal operation resumes. 


There are two types of reservoirs—single function and 
dual function. A single function reservoir is used with 
single tank vehicles. The dual function reservoir is used 
with dual tank..vehicles. A dual function reservoir 
combines the function of the reservoir with the functio 


. of a separate selector valve. E 
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FIG. 9 Typical 5.0L Evaporative Emission System—F-150—F-256 and Bronco ` 


Vapor Hoses 


Vapor hoses should be assembled with the minimum 


engagement shown in Fig. 23. 


DIAGNOSIS 


Emission System 


. Physical damage, leaks, and missing items are the 
. major answers to. diagnosis of emission system 


complaints. Fill cap damage or contamination ' that ` | 


renders. the. pressure-vacuum valve - inoperative may 
result in deformation of the tank. Care should always be 
exercised to ensure a proper fill cap (iri working order) is 
used. Typical carbon canister systems are ‚shown in 
Figs. 6 through 15. 


Refer to Volume H, Section 3 of the Engine/ Emission 
Diagnosis* manual. for individual components. | 
REMOVAL AND PST AE ATION | | 
Fuel System Pressure Relief : 

EFI Engines г e 


CAUTION: Fuel ee lines on 4.9L EFI, 5. oL EFI, 
5.8L EFI, and 7.5L EFI engines will remain 
pressurized for some period of time after the 
engine is shut off. This pressure must be relieved 
before servicing of the fuel system. 


Before opening the:fuel system on vehicles with ЕЕ! 
engines; Тепеуе ше! pressure as follows: E 


Рс 


1 Locate and есеп {һе electrical ere to 
. either the fuel pump relay, the inertia switch or the 
-. in-line high pressure fuel pump. 


2. "Crank engine for approximately ten seconds. Note: 

.. Engine тау start and run for a short time. If so, 

` crank engine an additional five seconds after 
engine stalls. | 


-. 3.- ; Connect the . electrical connector that was 


-- disconnected, іп. Step 1. - 
4. - Disconnect. battery ground cable. 


Fuel: Lines and Hoses | "bre | 
CAUTION: Fuel supply. lines оп vehicles. ‘with: fuel 


injected engines will remain pressurized. for long 


periods of time after engine shut-down. The 
pressure must. be relieved, as outlined, before 
servicing the fuel system. И | 2 


| Push Connect Fittings- 


' Push connect fittings are designed with two j different. 
retaining clips. The fittings used to connect to 9.5mm 
(3/8-inch) and 7.9mm (5/16-іпсһ): nominal diameter 


tubing use a "hairpin" clip (Fig: 24). The fittings used - | 


with :6.3mm (1/4-inch) nominal :diameter tubing-uses а 
"duck bill" clip (Fig. 24). Each type of fitting requires 
different procedures for service. Clips should be 
replaced whenever a connector is removed; 


-- Fhe fuel lines connecting to the EFI engine fuel rails 
are a special, spring-lock, metal design. The. fuel’ feed 


| пе; uses a 12. 7mm (1 /2- inch) spring lock connector. ` 


4. Қ 


"Can be purchased as a separate. item. 
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FIG. 10 Typical 5.0L: Evaporative Emission System—E-150—E-350 


The fuel return uses a 9.5mm (3/8-іпсһ) spring lock 
connector. 4420070: | 

Disconnect all push connect fittings from 
components (pump, filter, engine) prior to component 


AND VALVE ASSEMBLY 


im . 381877-52: 
SCREW (2 REQ’D) ` ` 
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Е TIGHTEN TO · 11.5-16.0 Nem 
CANISTER . 


2.7-4.0 Nm - (100-140 IN-LB) | FUEL VAPOR HOSE 


AND VALVE ASSEMBLY 
9C987 


lightly pulling from the triangular end of the -clip 
and working it clear ої {ће tube and fitting... ~— 


. CAUTION: Do not use any tools. ` ` 


| М. 2. 4. Grasp the fitting and hose assembly and pull іп ап 
removal. The push connect fittings to connect flexible “ке mee es ШЕ 
fuel lines to the fuel tank sender. often cannot be ao drect Oe Gye пө MUNG MOm MENOS: 
disconnected until the tank is partially lowered just . 5, When fitting is removed from the tube end, inspect. 
before removing the fuel tank completely. -the fitting and tube for. any internal parts that may 
PAD | . 9 bah agus! | have been dislodged from ‘the fitting. Any loose 
7.9mm (5/16-Inch) or 9.5mm (3/8-Inch) Fittings internal parts should be immediately reinstalled, 
(Hairpin Clip) EUM using the mating tube to insert the parts.. · ` 
Removal | ШЕ. ~ > Installation mE "m s 
1. Inspect visible internal portion of fitting for dirt 1. It is recommended that the ‘original clip not-be 
| accumulation. If more than a light coating of dustis  . reused in the fitting. To install the new clip, insert 
. present, clean the fitting before disassembly. clip into апу. two adjacent openings with the 
А ЖҮР G | | n | triangular portion pointing away from the fitting 
2. о adhesion between the seals in the fitting and . Opening. Install clip to fully engage the body (legs 
e tubing will occur with time. To separate, twist of "hairpin" clip locked оп outside of body) 
the fitting on the tube, then push and pull the fitting . . — Piloting with -an index finaer is necessary. жы 
: until it moves freely on the tube. Е. | 45754 g _ 9 | ae 
| | TK ЖЕ Ке р 2. . Before installing fitting on the tube, wipe. tube end 
^. Deng ne ag ab damara se haria wina clean cloth. Inspect the inside of the fitting to 
clear the body. Next (using hands only), spread ` ensure i MEEO Bn and/or open Р | 
the two clip legs approximately 3mm (1/8 inch) 3. То install the fitting onto the tube, align the. fitting - 


each to disengage the body and push the legs into 


and tube axially and push the fitting onto the tube- 


the fitting. Complete removal is accomplished by | end (Fig. 25). When the fitting is engaged, a 
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definite click will be heard. Pull on fitting to ensure 
it is fully engaged. 


Metal Spring-Lock Connectors (4.9L EFI, . 
5.01. EFI, 5.8L EFI and 7.5L EFI Engines) 


The tools in Fig. 26 will not always fit over the 
shielded line. To accommodate the shielding, the hole 
in the tubing end of the tool must be enlarged. To do 
this, clamp the tool closed and drill out the existing hole 


with 5/8-inch bit. Be careful to drill only the tubing hole . 


and not the working end of the hole. | 


Fuel Tubes—Plastic 


CAUTION: Ford-approved nylon fuel tubing is made 
from material which has been tested and proven to 
be acceptable for use with commercially available 
fuels. It is also resistant to most environmental 
conditions. Avoid using alternate tubing materials. 
Use of non-approved tubing could pose a hazard in 
service. Б. 


CAUTION: Plastic fuel tube must not be repaired 
using hose and hose clamps. Push connect fittings 
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FIG. 17 Mechanical Rollover Valve—5.8L EFI and 7.5L 
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cannot be repaired except to replace the retaining 
clips. Should the plastic tubes, push connect 
fittings, or steel tube ends become damaged and 


. leak, approved service parts (Fig. 28) must be used 


to service the fuel lines. 


The F-Series, Econoline and Bronco vehicles use at 
least some flexible nylon fuel and fuel return lines. The 
plastic fuel tube assembly is secured to the body rails 
with nylon wrap-around clips and push-in clips. E 


CAUTION: The plastic fuel lines can be damaged by 
torches, welding sparks, grinding, and other 
operations which involve heat and high 
temperatures. If any repair or service operation will 


be used which involves heat and high temperatures, 


locate all fuel system components, especially the 
plastic fuel lines, to be certain they will not be 
damaged. It is recommended that the plastic fuel 
tubes be removed from the vehicle if a torch or high 
heat producing equipment is to be used for service 
in the following areas: 


1. Exhaust or suspension components in proximity to 
fuel tubes. | 


2. Underbody frames, rails and crossmembers (LH . 
. side). | | | 


3. Dash panel; under vehicle or inside the passenger 
compartment (lower LH side). 


4. Front or rear wheel house/fender apron (LH side). 


. Fuel Return System 


A fuel return system is used to maintain fuel flow at 
the fuel charging assembly. | | 


The fuel return system is serviced in the same 
manner as the fuel lines. | 


. NOTE: Plastic fuel return tubes must be repaired 
using the repair procedure for plastic tubes. 


NOTE: Torque specifications are included in 
applicable illustrations. | 


Fuel Filter 


Refer to Section 24-51, Fuel Filters, for fuel filter 
removal and installation procedures. | 


Fuel Reservoir—Econoline 


. NOTE: The ‘removal of the Econoline transmission 
.crossmember on the 138 inch wheelbase vehicles 


requires that the fuel reservoir be removed first. If the 


-|. . reservoir is not removed before removal and/or ` 


installation of the transmission crossmember, 


interference will occur and damage to the reservoir may 


occur. Removal of the reservoir is not required for 
removal of the Е400 transmission crossmember. 


. Removal | | 
^1. Disconnect the fuel lines from the fuel reservoir 


(single or dual function). | 


2. Remove the four bolts which hold the reservoir 
bracket to the frame. 


installation 


1. Install the fuel reservoir and bracket assembly. 


Tighten the four attaching bolts to 17-23 М-т (12- 
17 ft-Ibs.). | Ж 


2. Prepare the push connéct fittings оп the 
disconnected fuel lines for installation and install 
the fuel lines as outlined. 
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VACUUM RESERVOIR: ' "s E 
` (SOME APPLICATIONS) ` n EGR VALVE . 


о) 
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FIG. 18 Thermactor Idle Vacuum Valve (TIV) 
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VACUUM CONTROL 
VALVE (2 PORT WAY) 
04 
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FIG. 19 Port Vacuum Switch—Typical 
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FIG. 20 Two Port and Four Port Vacuum Control 
Valves | 


Fuel Tanks 


F-150—F-350, F-Super Duty Chassis Cab and 
Motor Home Chassis | 


Typical fuel line and tank installations are shown in 
Figs. 32 through 40. Refer to the specifications for the 
capacities апа usage. D | l 


Midship Fuel Tank — Plastic 


Refer to Fig. 21. - 


Removal 
1. Drain the fuel into a suitable container by siphoning - 


through the fuel hose at the fuel pump-to-fuel tube 
connection. | 


2. То avoid electrical sparking at the tank, disconnect 
the ground cables on both batteries. 


3. Remove skid plate and heat shields. 


4. Disconnect the fuel gauge sending unit wire at the 
. fuel tank. E 


5. Loosen fuel filler hose clamp at the tank and 
disconnect the fuel filler hose. | 


6. Disconnect the fuel tube push-connect fittings at 


fuel gauge sending unit. 


7. Support the tank. Remove the bolts from the. 
retaining straps and lower the tank to the floor. 


8. To remove fuel gauge sending unit, rotate 
threaded retainer ring counterclockwise with TOOL 
- (TBI) or equivalent. 


9. То remove vapor valve, pull it out of the grommet. 
10. Replace any worn or damaged parts. 
Installation š 


1. Position fuel gauge sending unit seal in groove. 
‘Then, position fuel gauge sending unit in tank and 
install threaded retainer ring with TOOL (TBD) or 

. equivalent. Tighten to 55-68 N-m (40.6-50.1 ft-Ib). 


2. -Insert vapor valve into. grommet. 


3. Position tank in vehicle and secure retaining straps 
. to frame with hand-started attaching bolts. 


4. Position and secure fuel filler hose on fuel tank 
filler neck. Tighten hose clamp to 3-4 М-т (27-35 
in-Ib). 

5. Clip vapor valve hose to frame rail. 


. 6. Connect the fuel tubes and electrical connector to 


the fuel gauge sender unit. 


7. Tighten strap attaching bolts to 16-24 N-m (11.8- · 
17.7 ft-lb). | 


8. Position heat shield on fuel tank retaining strap 
studs and tighten attaching nuts to 8-11 N -m (5.9- 
8.1 ft-lb). — | | | 

9. Position skid plate in vehicle and secure the skid 


plate: and heat shield to frame with attaching bolts 
and nuts. Tighten to 8-11 М-т (5.9-8.1 ft-lb). 


10. | Position heat shield in vehicle and secure it to the 


frame -and the heat shield with attaching bolts. 
Tighten to 8-11 М-т (5.9-8.1 ft-lb). | 


11. Connect battery ground cables at both batteries. 
12. Fill the tank and check all connections for leaks. 
Midship Fuel Tank Steel . 

Refer to Figs. 37 and 38. 
Removal | i 


21. Drain the fuel into a suitable container by siphoning 


: through the fuel hose at the fuel pump-to-fuel tube 
connection. 


2. To avoid electrical sparking at the tank, disconnect 
battery. ground cable. Then disconnect the fuel 
gauge sending unit wires at the fuel tank. 


3. On vehicles with dual tanks, disconnect ground 
wire after draining both tanks. Loosen the clamp 
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BOLT 


| ЕР ТЕ | . SHIELD | | 
^... F-SERIES 23 GALLON PLASTIC 11-15 Nem 9B100 x "E 
j MIDSHIP FUEL TANK |. 08-11 FT-LB) 7 ПЕН дык 


(12-18 FT-LB) 


NUT `` 
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RETAINER | 
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zs = еВ SEAL-9417 


w 
ML 
@ss 


e | NUT | ut 
ae TQ 8-11 Nm N804340 
(5.9-8.1 FT-LB) | |. (5.9-8.1 | 2 


SPRING NUT . 


— - 
LÀ 


cs 


STRAP. 
9057 · 
M т b ол N: 
а . E | Min EE (22-30 FT-LB) 
(12-18 FT-LB) m | uu | | E ЖО 2 3 | V7471-2A 
FIG. 21 F-Series 23 Gallon Plastic Midship Fuel Tank 
and disconnect the hose attached to the fuel tank Removal | | 
by pulling along the rubber inner tube from the tank TM T 
filler neck. On a vehicle equipped with a fuel 1. Raise the rear of the vehicle. | 
evaporative emission control! system; disconnect 2. To avoid electrical sparking at the tank, disconnect 
ur vapor line from the vapor emission control battery ground cable. Then: disconnect the fuel 
valve. š f 


| | | "TEE gauge sending unit wire at the fuel tank. | 
4. Support the tank, remove the nuts and bolts from 3. Оп vehicles with dual tanks disconnect the ground 


‚ the retaining straps, and lower tank to floor. | wire after both tanks have been drained. Siphon 
. Replace any worn or damaged parts. . the fuel from the tank into a suitable container at 
| | | NE the hose between the fuel pump and the fuel tube. 
Installation | ! | | Ë CE 

| TE 4. Loosen the fuel line hose clamps, slide the clamps 
1. Position retaining straps around fuel tank and forward and disconnect the fuel line at the fuel 
attach bolts and nuts. Tighten to 30-41 N-m (22-30 gauge sending unit. ` T 
д Б). КЕ а 5. Ifthe fuel gauge sending unit is to be removed, turn 

2. Insert the rubber inner tube inside the filler neck the. unit retaining ring counterclockwise and 
and connect the hose to the tank. Tighten the remove the sending unit, retaining ring.and gasket. 


clamps to 3-4 N:m (25-35 in-Ib). On.a vehicle 
equipped with a fuel evaporative emission control 
System, connect the vapor lines to the emission 
control valve located in the top of the vapor tank. 


6. Loosen the clamp on the fuel filler pipe. 
Disconnect the filler pipe hose by pulling along-the 
rubber inner tube from the tank filler neck. >- 


7. If removing the metal-type tank, support.the tank 
.. and remove the bolts attaching the tank supports 


3. Fill tank with fuel, connect the battery ground 
| .to the frame. Carefully lower the tank апа. 


cable, and start the engine. Check for leaks. 


Aft-Of-Axle Fuel Tank | «р 24”; - disconnect the vent tube from the vapor emission 
| | i | | oe ОЕ | control valve in the top of the tank. Finish removing 
Refer to Figs. 31, 32, 35, 36, 39 апа 40. | . the filler pipe and filler pipe vent hose if not 
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FIG. 22 Dual Function Reservoir—F/E Series Schematic 


possible in Step 6. Remov › the tank from under 
the vehicle. E 


8. . If removing the plastic-type tank, support the tank . 


апа remove the bolts attaching the combination 
skid plate and tank support to the frame. Carefully 
lower the tank and disconnect the vent tube from 
the vapor emission control valve in the top of the 
tank. Complete removing the filler pipe if not 

" ` possible іп біер:6: Remove the skid plate and tank 
from under the vehicle. Disassemble the skid plate 
from the tank. ESI | 


Installation 


1. ` If the tank or vapor emission control valve is being 
X. replaced, follow the installation procedures in Figs. 


6 through 15. Install new support strap insulation ` 


as required. | 


2. If installing the plastic-type tank, assemble the skid 
| plate and support straps to.the tank (Fig. 36). 
3. Raise the tank skid plate and support assembly 


. and attach. the vent hose to the vapor emission 
control valve. š 2 | | 


4. Start the tank neck into the hose. . _. 
5. ` Position the tank assembly against the top straps 
or the frame. Install the attaching bolts.and nuts 


SUPPLY AND RETURN PORTS 


20 PS! DIVERTER 
VALVE 


11. 
12. 


FRONT М € 
TANK. © ^ < 
SUPPLY tT `. 
.5 PSI ANTI-SIPHON REAR TANK. 
VALVE RETURN . 

‚20 PSI DIVERTER wo 
2222 VALVE 


FRONT TANK 
RETURN 


O-RING 
SEAL 
FILTER AND 
RESERVOIR CUP , `: 
. V5917-2B 


using thread adhesive (such as Locktite). Tighten 
the attaching bolts and nuts to 37-50 М-т (27-37 


ft-lb). 


"NOTE: The plastic tank attaching bolts and nuts do 
not utilize thread adhesive. Tighten these bolts and 
nuts to 34-47 N-m (25-35 ft-lb). 


Insert the rubber inner tube inside the tank filler 
neck and connect the filler pipe hose. Tighten the 
clamps to 3-4 N-m (25-35 in-Ib). С | 


If the fuel gauge sending unit was removed, ensure 
all the old gasket material has.been removed from 
the unit mounting surface on the tank. Using a new 
gasket, position the fuel gauge sending unit to the 
fuel tank and secure with the retaining ring. 


Connect the fuel gauge sending unit wire to the ` 
sending unit. | ee E 


Connect the fuel line at the fuel gauge sending unit 
and tighten the clamps. securely. Install the drain 
plug, if so equipped. | due s 


` 


. Connect the vehicle battery ground cable removed 


in Removal Step 2. ` В 
Fill the tank and check all connections for leaks. 
Lower the vehicle. B 
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INSTALL HOSE END 
TO SECOND BEAD 


‘HOSE MUST ВЕЛМ- . . 
STALLEO WITHIN 


^ ON FUEL AND 
VAPOR CON- 
. NECTIONS 


"v235116 - 


FIG. 23 Fuel and Vapor Hose Connections. Qui, 


HAIRPIN 


С SHIPPING | MET 
ТТТ 


CLIP 


М802239-5 


" SPACERS ` 


TYPICAL 7.9mm (5/16 INCH) — 
© > PUSH CONNECT . 
HAIRPIN CLIP I 

N802241-S 


TYPICAL 9.5mm (3/8 INCH) ` 
PUSH CONNECT > ` 


Ы (5113-18 ` 


‘FIG. 24 Typical Push Connect Fittings 


E- 150—E- 350 


The E-150—E-350 fuel line fuel tank installations are 


shown in Figs. 41 through. 48. : 
Aft Axle Body-Mounted Tanks 
Removal 


1. 


Drain the fuel into а suitable container by siphoning 
through the. fuel line at iu bu ‘reservoir 


_ connection. 


Raise. the. геаг- of the vehicle. 


. To avoid electrical sparking at the tank, Е - 

the ‘ground ‘cable on the vehicle. battery. Then -> 

- , disconnect the fuel gauge sending unit v wires at the 
fuel tank. | 


_Loosen the clamps on the fuel filler hose. and vent: 
hose at the tank neck. Disconnect the hoses from 


the tank. 
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| 2.. 


3. 


4. 
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. 25 Connecting "Push Connect" Fittings | 


_ Rerriove the fuel line hairpin clips and disconnect - 


the.fuel lines from the fuel gauge sending unit. 


` Support the tank in position. Remove the nuts that .- 
attach the mounting straps to the "Т" bolts.. 


NOTE: The "Т" bolts are attached to body: 


brackets located at the rear of the tank. 


Disengage the .straps from the T-bolts and the front | 


body: brackets. Lower the tank enough ‘to gain 
access to the vapor valve. 


. Disconnect the carbon .canister hose from the : 


уарог control valve. 
Lower. the fuel tank and remove it Кош underneath 


the vehicle. 


. If the fuel gauge sending unit is to bë moved turn 
the "unit retaining ring counterclockwise апа 
“remove the sending unit. retaining ring and gasket. 


If the vapor control valve is to be removed, pull it - 


- out of the grommet located іп the top of: the tank | 


and: remove the demmet 


| rime 


. If the fuel gauge sending unit was removed: scrape : 
-away .the. old gasket material from the unit 
mounting surface on the: fuel tank. Using a new 


gasket, position the fuel gauge sending unit to the © 


. fuel tank and secure with the retaining ring. 


df the vapor control valve was removed, install the | 
grommet in the tank opening and press-fit the 
“valve into place. ` -~ 


Attach the front ends of the mounting straps to the 
front. body brackets. | 


Raise the tank high enough to connect the carbon | 
canister hose.to the vapor vane: Connect the 
- hose. . ^ — 
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TO DISCONNECT COUPLING 
CAUTION — DISCHARGE SYSTEM BEFORE DISCONNECTING COUPLING 


FEMALE O-RINGS-SUPPLIED IN GARTER 
FITTING E35Y-19D690-A KIT SPRING 


TOOL 

0871-9280-А - 3/8 INCH 
0871-9280-В ~ 1/2 INCH 
T83P-19623-C - 5/8 INCH 


Ф BEFORE DISASSEMBLY, 
LOCATE WHITE INDICATOR 
RING WHICH MAY HAVE 
SLIPPED DOWN LENGTH 


FITTINGS OF FUEL LINE. 


WHITE INDICATOR 
RING (LOOSE) 


SPRING LOCK COUPLING DISCONNECTED 


© FIT TOOL TO COUPLING SO THAT TOOL CAN 
ENTER CAGE TO RELEASE THE GARTER SPRING. 


TO CONNECT COUPLING 


REPLACEMENT GARTER SPRINGS 
|. 8/8 INCH - Е122-19Е576-А 

1/2 INCH — E122-19E576-B 
GARTER 5/8 INCH — E35Y-19E576-A 
SPRING - A ALSO AVAILABLE IN 
E35Y-190690-A KIT 


PUSH TOOL INTO CAGE 


ЧӨ? 


7 PUSH THE TOOL INTO THE CAGE OPENING 
TO RELEASE THE FEMALE FITTING 
© FROM THE GARTER SPRING. 


CHECK FOR MISSING OR DAMAGED GARTER 

SPRING - REMOVE DAMAGED SPRING WITH 

° SMALL HOOKED WIRE — INSTALL NEW ` 
SPRING IF DAMAGED OR MISSING. 


B — INSTALL NEW E 
O-RINGS - USE ONLY 
SPECIFIED O-RINGS 


~SUPPLIED IN : 
| ЛА КІТ WHITE INDICATOR 


А - CLEAN FITTINGS RING 


Ё О. INSERT WHITE INDICATOR RING 
` CLEAN REFRIGERANT E. ASSEMBLE FITTING TOGETHER. 


OIL |. BY PUSHING WITH A SLIGHT 
e | TWISTING MOTION | 


PULL THE COUPLING MALE AND 
@ FEMALE FITTINGS APART. 


GARTER . 


. WHITE INDICATOR Ж ‘SPRING 
RING (LOOSE) 


AT REASSEMBLY, WHITE INDICATOR RING WILL 
POP FREE OF CAGE ON MALE FITTING 

WHEN JOINT IS FULL MADE. THIS 

INDICATES THAT GARTER SPRING INSIDE 

CAGE OF MALE FITTING 15 PROPERLY SEATED 
Ө OVER ИР OF FEMALE CONNECTOR. 


REMOVE THE TOOL FROM THE 
ө DISCONNECTED SPRING LOCK COUPLING. 


K6816-2C 


FIG. 26 Metal Spring Lock Connector 
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FOR 1/2” FITTING 
N805528-S190- BLACK 
FOR 3/8” FITTING 
N805526-S190-SILVER 


THE RETAINER IS TO BE INSTALLED BY AN 
OPERATOR SUBSEQUENT TO THE INITIAL 
INSTALLATION OF THE SPRING LOCK COUPLING 
CONNECTION. 

1. PULL ON CONNECTOR OPPOSITE TO THE ` 


DIRECTION OF INSTALLATION TO VERIFY 
THAT THE CONNECTOR IS LOCKED IN PLACE.. 


EFI F-SERIES ` — 
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VISUALLY CHECK TO BE SURE GARTER 

SPRING IS OVER FLARED END OF FEMALE 
FITTING. AND PULL ON FITTING TO ENSURE FULL 
ENGAGEMENT 


SPRING LOCK COUPLING - FOR FUEL 
LINE TO ENGINE FUEL RAIL CONNECTIONS 


2. INSTALL RETAINER ACCORDING TO THE 
ILLUSTRATION ON ALL ЕР! F-SERIES. 

THE 1/2” RETAINER (BLACK) 15 TO BE INSTALLED 

ON THE FUEL SUPPLY LINE AND THE 3/8” 

RETAINER (SILVER) IS TO BE INSTALLED 

ON THE FUEL RETURN LINE. 


3. ATTACH TETHER TO THE FUEL LINE. ` 


. 27 Retainer Installation | 


Secure the strap ends to the T-bolts with the 
attaching nuts. Tighten nuts to 42-46mm (1.65- 
1.85 inch) exposed thread length. 


Connect the fuel lines to the fuel gauge sending 
unit. 


Connect the fuel filler hos and vent hose to the 
filler neck and vent neck at the tank. Tighten hose 
clamps to 3-4 N:m (25-35 іп-Ір). 


Connect the vehicle battery ground cable removed 


.in Step 2 of the removal procedure. Connect the 


fuel gauge sending unit wires. 


Fill the tank and check all connections for leaks. 


Aft Axle Frame-Mounted Tank 
Removal 


1. 


Drain the fuel into a suitable container by siphoning 
through the fuel line at the fuel reservoir 
connection. 


Raise the rear of the vehicle. 


To avoid electrical sparking at the tank, disconnect 


the ground cable on the vehicle battery. 


Loosen the clamps on the fuel filler hose and vent 


hose at the fuel filler pipe assembly. Disconnect 


the hoses from the pipe assembly. 


` Disconnect the fuel lines, supply and return, at the 


front fuel tank support, NOT at the fuel sender. 


Disconnect the vapor hose at the vapor tube 
connecting to the carbon canister. If there is a 


secondary hose, disconnect it from the fuel tank 
support crossmember. | 


Support the fuel tank in position, and loosen the 
strap attachment nut (at the rear) that attaches the 
tank strap to the upper support. Disconnect the 


10. 


11. 


12. 


13. 


bolt that attaches the tank strap to the front 
crossmember (pivot. strap to the rear of the 
vehicle): Lower the tank enough to gain access to 
the fuel gauge. Disconnect the fuel gauge sending 
unit wires at the fuel tank. 


Lower the fuel tank and remove it from underneath 
the vehicle. 


If the fuel gauge sending unit is to be removed 
from the tank, disconnect the supply, return and 
auxiliary power take off lines from the fuel gauge 
sending unit. Remove six bolts (1/4 inch-20). Using · 


. care, remove fuel sender avoiding damage to the 


float and filter; also remove the fuel sender gasket. 


If the upper support or the rear reinforcement is to 
be removed, remove nut (hold bolt) that attaches 
the rear reinforcement and the upper support to 
the frame rear crossmember. i 


Remove nut that attaches the upper support to the 
front crossmember and remove the support. 


If the rear reinforcement is to be removed, remove | 
bolt (weld nut) that. attaches the reinforcement to 
the frame siderail. | 


If the vapor control valve is to be removed, pull it 
out of the seal located in the top of the tank, and 


X remove the seal. 


Installation . 


Pil 


P 2 
If rear reinforcement was iomovéd: install new / bolt 
(weld nut) attaching reinforcement to frame 
siderail. 


Attach nut that retains. the upper support to the 
front crossmember. | 


If upper support or the rear reinforcement was 


removed, attach the nole bolt that retained the rear 
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reinforcement and the upper support to the frame 


rear crossmember. 


If the fuel gauge sending unit was removed, scrape 
away all the old gasket material from the unit 


mounting surface on the fuel tank. Using a new . 


gasket, position the fuel gauge sending unit to the 
fuel tank and secure with the retaining ring. 
Retighten the six retaining bolts to 13.5-17.5 N-m 
(10-13 ft-lb). Connect the fuel gauge sending unit 
wire. 


If the vapor valve was amoued install new seal in 
the tank top opening and press fit the valve into 
place. 


. Raise the fuel tank high enough to connect the 


vapor hose to the vapor tube. Support tank in 
position and tighten the strap attachment bolts (at 
the front) to 102-142 N-m (75-105 ft-lb). Tighten 
the rear nuts (at the rear) to 27- 34 Nem (20- 25 ft- 
Ib). 


Attach the fuel filler hose and vent hose at the pipe 
assembly and tighten the clamps to 34-47 N-m 
(20-25 ft-lb). 


Connect the vehicle battery ground cable. 


Midship Tank 
Removal 


1. 


2. 
3. 


Drain the fuel into a suitable container by siphoning 


. through the fuel line at the reservoir connection. 
Raise the vehicle. | 


To avoid electrical sparking at the tank, disconnect 
the ground strap on the vehicle battery. Then 
disconnect the fuel gauge sending unit wires at the 
fuel tank. 


Support the tank in position. Disengage the ` 
mounting strap ends attached to the frame side. 
rail. Remove the other end from the tank support 


by rotating the strap to disengage the "Т" shaped 
hook end. 


Lower the tank enough to gain access to the vapor 
valve, fuel filler hose, fuel vent hose, and fuel lines. 


“Loosen the attaching clamps and disconnect the 


lines. Disconnect the vapor valve hose from ше 
carbon canister tube. 


Lower the tank and remove it from underneath the 


vehicle. 


If the fuel gauge sending unit is to be removed, turn 
the retaining ring counterclockwise and remove the 
sending unit, retaining ring and gasket. 


If the vapor control valve is to be removed, pull it 
out of the seal located in the tank Stop and remove 
the seal. 


Installation 


1. 


If the fuel gauge sending unit was removed, scrape 
away all the old gasket material from the unit 
mounting surface on the fuel tank. Using a new 
gasket, position the fuel gauge sending unit-to the 
fuel tank and secure with the retaining ring. 


If the vapor valve was removed, install the seal in 
the tank openirig and press fit the valve into place. 


If the insulation tape was worn or damaged, 
remove the material and install new pieces 
approximately 419mm (16.5 inches) long, (two 
pieces). 
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4. Attach the "Т" hook mounting strap ends in the 
tank ,supports. Raise the tank high enough and 
connect thé vapor hose to the carbon canister line. 
Also connect the fuel filler hose, fuel vent hose, 
and fuel lines. Tighten the clamps that attach the 
bares to the mating tank parts to 3-4 N-m (25-35 
in 


5. Attach the mounting Bine: stud end to the frame 
. side rail with attaching nuts and tighten to 32- 
38mm [1.25-1.50 inches] exposed thread length. 


6.. Connect the vehicle battery ground cable removed 
in Step 3 of the removal procedure. Connect the 
fuel gauge sending unit wire. | | 


7. Fill the tank and check all connections for leaks. 
Bronco. 

The Bronco fuel tank is shown in. Figure 30. 
Removal | 


1. Drain the fuel into a suitable container at the fuel 
hose between the fuel pump and fuel tube. 


2.. Raise the rear of the vehicle. 


3. To avoid electrical sparking at the tank, disconnect 
the ground cable on the vehicle battery. 


-4. Loosen the clamp on the fuel filler pipe hose at the 


filler pipe and disconnect the hose from the pipe by 
pulling along the internal fuel tube from the tank 
filler neck. 


5. Loosen the hose clamps, slide the clamps forward 
and disconnect the fuel line at the fuel gauge 
sending unit. 


6. Support the tank and remove the lower support 
bracket bolts or skid plate bolts. Remove the 
support assembly or skid plate attaching nut at 
each tank mounting strap. Lower the support. 
assemblies, and lower the tank enough to Ағы 
access to the tank vent hose. 


7. Disconnect the fuel gauge sending unit wire at the 
fuel tank. 


8. Disconnect the fuel tank vent hose at the top of the 
` tank. 


9. Disconnect the fuel tank-to-vapor separator lines 
at the fuel tank. 


10. Remove the fuel tank from under the vehicle. 


If the fuel gauge sending unit is to be removed, 
turn the unit retaining ring. Remove sending. unit 
and gasket. | 


Installation | 


1. If the fuel gauge sending unit was removed, make 
sure all the old gasket material has been removed 
from the mounting surface on the fuel tank. Using a 
new gasket, position the fuel gauge sending unit to 
the fuel tank and secure. with the retaining ring. ` 


2. Position the forward edge of the tank and skid 

plate, if so equipped, to the frame crossmember, 

. support the tank and connect the vent hose to the 

- top of the tank. Connect the fuel tank to vapor 
separator tank lines at the fuel tank. ^ 


3. Connect the fuel gauge sending unit wire to the 
sending unit. 


4. Position the tank, skid plate and straps, and install 
the attaching parts. Tighten the attaching bolts and 
nuts to 37-50 N-m (27-37 ft-lb) using Ford 
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Threadlock and ‘Sealer. nee 19554-A or 
- equivalent. 


5. Connect the fuel line at the fuel gauge sending unit 
and tighten the drain, plug, if so equipped. 


6. Insert the internal fuel tube into the tank filler neck. 


Connect the filler pipe-to-tank hose and vent tube ` 


at the filler pipe and install the hose clamp. Hen 
to 3-4 М-т (25-35 in-Ib). 


7. Connect the vehicle battery ground cable. - 


8. . Fill the tank and check all connections for leaks. · 


9. Lower the vehicle. 


Filler Pipes 


F-150—F- 350, Bronco and E-Series шаи айа 
Stripped Chassis 


Procedures are the same for the aft axle and midship 
fuel filler pipe (Figs. 50 through oer 


Removal 


1. Drain fuel to a level (approximately 3/4 full) below - 
. the fuel tank filler connection by. using the fuel. 


hose at the fuel pump-to-fuel tube connection. 


2. On Econoline, loosen clamp attaching filler pipe to | 


tank fuel filler neck and vent hoses. 


3. Detach fuel filler pipe from support bracket and 
disconnect fuel filler and vent hoses.’ 


4. On F-Series; loosen clamp attaching filler pipe and 
disconnect hose from the pipe, pulling the internal 
fuel tube from tank filler neck. 


5. Remove the three retainer screws that attach the 


. filler pipe flange to the body fuel filler housing. | 


6. Remove fuel filler pipe from vehicle. 


7. Remove hose and SApS: Replace all damaged or 
worn parts. 


Installation | 


1. Position fuel filler pipe in vehicle, Bana careful to 
position neck on vehicles with internal vent tube. 


2. Position fuel filler vent hoses on filler pipe of . 


vehicles with external vent hose. 
3. Position clamps on filler pipe and vent hoses. 


4. Secure fuel filler pipe to mounting brackets. For F- 
|. .150—F-350 and Bronco, tighten screws to 2-3 
N:m (15-25 in-Ib). 


5. Adjust hose to obtain snug filler pipe installation: 


Tighten hose clamps to 3-4 М-т (25-35 in-Ib). 
Make certain clamps are forward of flange on filler | 


- pipe to ensure a leakproof connection. ' 


6. Fill tank with fuel. Install filler cap; check for leaks. 


E- 150—E- 350 Vans and Club Жан 


Removal 
1. Drain the fuel into a suitable container by siphoning 


through the fuel hose at the Supply line at the fuel 


reservoir: connection. 


2. ` Remove the three retainer screws that attach the 
filler pipe flange to the body fuel filler pipe housing. 


3..'- Loosen the clamps that attach the filler pipe to the 


the hoses. 


fuel filler hose and the fuel vent hose. Disconnect | 


Fuel Tanks and Lines and Fuel Evaporative Emission Control System 


24-50-24 


4. Loosen the clamp that attaches the filler pipe to 
the support bracket at the pngemedy flange (aft/ 
axle only). 


5. Remove the fuel filler pipe assembly by rotating it 
| through the opening in the mE below шә 
body housing assembly. 


Installation . 


1. Install the fuel filler pipe asm Бу КО it 
through the underbody opening and ‘rotating it to 
butt the pipe Tonos against the А fuel filter pipe 
housing. · 


2. > Attach the pipe flange to the body fuel filter pipe 
| housing with. three retaining screws. Tighten 
screws to 3-4 М-т (25-35 in-Ib). - 


3.  Tighten the clamps that attach the filler pipe to the 
support bracket at the underbody flange to 3-4 
N-m (25-35 in-Ib) (aft/axle only). | 


4. Connect the fuel filler hose and the fuel vent hose 
- to the fuel filler assembly. Tighten the attaching 
clamps to 3-4 М-т (25-35 in-Ib). | 


5. Fill the tank, install fuel filler cap апа: check ай 
connections for leaks. 


MAJOR SERVICE OPERATIONS ` 


Evaporative Emission System 


WARNING: THE EVAPORATIVE EMISSION SYSTEM 
CONTAINS FUEL VAPOR AND CONDENSED FUEL 
VAPOR. ALTHOUGH NOT PRESENT IN LARGE 


` QUANTITIES, IT STILL PRESENTS THE DANGER OF 


EXPLOSION OR FIRE. DISCONNECT THE BATTERY ` 
GROUND CABLE FROM THE BATTERY TO 
MINIMIZE THE POSSIBILITY OF AN ELECTRICAL 


` SPARK OCCURRING, POSSIBLY CAUSING A FIRE 


OR EXPLOSION IF FUEL VAPOR OR LIQUID FUEL 
ARE PRESENT IN THE AREA. 


Evaporative emission components . have pean 


I designed and tested to exceed 193,116 Km (120,000 


miles) or 10 years of vehicle use. No maintenance or 
servicing should be required. However, if components 
have been damaged and are to. be replaced, or if 
disconnection or removal is required for diagnosis, the 
following ae should be used to aid servicing the 
system. = 


Typical арбайын emission eye are shown in 


. Figs. 6 through: 15. 


To disconnect a hose from any component, refer to 


‚ the following: 


1. Securely grip component itii one hand, and hose 
with the other hand as close as possible to 
connection. | 


2. Sharply twist hose along its axis to "break" the 
` temporary bond between hose and component. 
(No adhesive is used to make hose connections 
during vehicle. assembly, but natural aging of the 
connections causes a temporary bond to exist.) 


3. . It is important to "break free" the hose at its - 
connection point as indicated in Step 2. If the joint 
- is stubborn and the above method does not work, . 
grip the hose with a pair of Шы directly over the 

. joint. and twist again. 


. 4. Once the hose/component joint has been broken 


disconnect. by securely gripping the component 
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with one hand and hose with the other. Twist hose 
and at the same time pull apart. 


WARNING: MOST CONNECTIONS IN THE 


EVAPORATIVE EMISSION SYSTEM ARE VERY | 


SECURE. A STRONG PULLING AND 
‘SIMULTANEOUS TWISTING ACTION IS REQUIRED 
TO DISCONNECT. WHEN: DISCONNECTION 
OCCURS, BOTH HANDS COULD SHARPLY AND 
UNCONTROLLABLY MOVE IN THE DIRECTION OF 
EACH HAND'S PULLING. BE CAREFUL THAT NO 
SHARP OR POSSIBLE DAMAGING OBJECTS ARE IN 
LINE WITH THE DIRECTION OF PULL TO PREVENT 
PHYSICAL INJURY: AND/OR DAMAGE TO THE 
OBJECTS THAT WILL BE 
HANDS WHEN DISCONNECTION OCCURS. 


To reconnect a hose to a component, wet the hose 
and push onto component. | 


Use Ford- -approved fuel hoses for adiacet of 
damaged hoses. Original :equipment hoses are 
designed to resist most environmental conditions 
encountered in the evaporative emission system. 


Fuel Tanks 


Fuel tanks do not require special service 2 procedures 
and may be steam-cleaned and/or serviced using 
standard procedures. After steaming, allow time to 
thoroughly air dry. The vapor separator assembly 
should be replaced. Replace fuel tank цав bolts. 


Electric Fuel Pumps 


An electric fuel pump is located in the fuel tank. The 
pump is attached to the fuel tank as part of the sender 
unit. The fuel tank must be removed to service the fuel 
pump. Care should be taken during installation due to 
the hose and wire routing on the tank. Be sure all hoses 


STEEL TUBE ENDS 


STEEL TO STEEL 
TUBE SPLICE 


NYLON TUBING 
90 DEGREE CONNECTOR: 


FIG. 28 Fuel Line Service Parts 
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and wires are routed properly. Check the fuel ine 


connections for leaks. 


` NOTE: Remove the fuel pump prior 4: steaming the 
fuel tank. ` . | 


-For electiic fuel pump service, refer to Section 24-35, 
Fuel Pump— Electric. 


WARNING: FUEL. SUPPLY LINES ом УЕНІСІЕЅ 


EQUIPPED WITH FUEL INJECTED ENGINES WILL ` 


REMAIN PRESSURIZED FOR. LONG PERIODS OF 
TIME AFTER ENGINE SHUT-DOWN. THE PRESSURE 
MUST BE RELIEVED BEFORE SERVICING THE 
FUEL SYSTEM. 


‘Refer to Fuel System Pressure Relief. 


Fuel Lines 


Vehicles equipped with nylon fuel tubes and ae | 
connect fittings have three types of service that can be 
performed to the. fuel lines: replacing nylon tubing 
replacing . push connector 
fittings, and replacing damaged push connect tube end. 


Splicing Nylon to Nylon 


1. - Relieve fuel system pressure, аѕ outlined. Read 


cautionary note prior to relieving pressurized fuel 
^ . System. ` 


2.. Cut out damaged section of ‘bing and retain as a 
^. guide. 


3. Сша section of service | tubing (type 11 or 12 nylon 
available in 6.3mm (1/4 inch), 9.5mm (3/8 inch), ` 

. 7.9mm (5/16 inch) sizes) to the same length as the 
_ damaged section of tubing. 


4. Select the proper 9.5mm (3/8 inch) or 7. 9mm (5/ 

22216 inch). barbed connectors for completing the 

© rie м6 connectors are required for ope) spice 
(Fig. 2 ay 3 


7. 9mm (5/16 INCH) AND 9.5mm (зв INCH): 


аран 2 ІН 


NYLON TUBING 
STRAIGHT CONNECTOR 
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Ж 7.9mm (5/16 INCH) AND 9.5mm ° NYLON 
NYLON TUBING ` (3/8 INCH) 5-BARB CONNECTOR. _ TUBING 


a 
x CIE TD 


ENGAGE ALL BARB OF REPLACEMENT i | 
THE 5-ВАНВ СОММЕСТОВ EP Оз. ‘NYLON TUBING | 


a 7.9mm (5/16 INCH) AND B 
227. 9.5mm (3/8 INCH) TUBING SPLICE- EFI V5111-1B - 


FIG. 29 Splicing Service Combinations 


9. 


| Replacing Damaged Push. Connectors . 
1. 


МОТЕ: То make . hand insertion of the barbed 
connectors into the nylon easier, the tube end 
must be soaked in a cup of boiling water for one 


minute immediately before pushing the barbs into. 


the nylon using. Rotunda. Tool 134- 00001 or 


equivalent to assist ‘assembly. | 
` Install the barbed’ connectors into each end of the.. 


replacement tubing чаш ce water and BERGS 
tool as outlined. 


Install clips onto any tubes which * be difficult 


to access once the final splices аге: completed. . 


Complete the splice of the replacement nylon to 
the original nylon tubing at both ends. Use the 
boiling water method and special tool as 


. mentioned previously, to get the required number 


of barbs engaged (Fig. 29). 


Install any remaining clips which were. ЕПУ for 
this service and check that the tubes are secure in 
the original. clips. : 


Start engine and’ check for leaks: 


Relieve fuel system pressure as outlined. Read the ' 


cautionary note prior to add me USES in 
the fuel system. x 


NOTE: Damaged... push connectors must . be ` 


discarded and replaced with new push connectors. 


If only the retaining сір is damaged, Шы the . 


clip. 


Disconnect the damaged push corinector. Be sure ` 


to bend the shipping tab to the side before 


removing retaining clip. The spring lock connector · ` 


requires the use of the Spring Lock.Coupling Tool 
D87L-9280-A or B or equivalents (Fig. 26). 


3. Select the proper size replacement push 
connector and nylon tube assembly. In some 
. instances, the new connector will not be available 
. with a nylon line attached. In this instance, it’ be 

. necessary to attach a section of line. ` 


4. Cutouta section of the original nylon tube to the | 
same length as the nylon tube attached to the new 
push connector. ! 


5.. Install proper barbed connector - into the | 
. M replacement nylon assembly. “° -. 


- NOTE: To. make hand insertion of the barbed 

. connectors into the nylon easier, the tube end may 

: be soaked in a cup of boiling water for one minute 
immediately before pushing: the barbs into the 
nylon (Fig. 29). | 


6. Complete the TT by meci the barbed 
connector to the original nylon. Refer to Fig. 29 for 
the proper barb insertion. :  . 


7. Connect the | new connector assembly to ше tube 
- end.. 7 


8. Check that the indetbody clips. are properly 
securing the fuel tubes. 


9. Start engine and check for fuel leaks. 


Replacing aged Steel Push Connect Tupe 
Ends 


1. Relieve fuel system. pressure as outlined. Read the 


^ cautionary note prior to telieving the Diese in 
the fuel system. 


2. . Using a tube cutter, remove the damaged push 
pot the ond tube end ks a convenient distance from 
the еп 


|... NOTE: ‘Allow for re room to tighten a a union 
`. ‘with a.wrench at this location. 


3. Choose а pr replacement push conset tube 
end (Fig. 2 


. "4. -If required, ды the new tube end tothe same 


: shape as the dd е end which маѕ 
: removed. 


5. Select the proper size union ) (Fig. 28) and attach 


the new steel tube end to the original tube. 


76. : Clean off the steel tube end and replace the push 


- connector onto the tube. (А new retainer clip is 
recommended.) 


7. Check that the fuel tubes : are properly secured. 


8. Start engine and check for leaks. 
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FIG. 31 Bronco (4x4) Fuel Tank Installation — 4.9L EFI Engine 
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FIG. 32 Fuel Line Installation—F-150—F-350—4.9L EFI, 5.0L ЕГІ, 5.8L EFI and 7.5L EFI Engines 
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FIG. 33 Fuel Line Installation—F-350, 136.8 and 160.8 Inch Wheelbase Chassis Cab 
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FIG. 44 E-250—E-350 Typical Evaporative Fuel System Installation—5.8L and 7.5L EFI Engines 
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FIG. 46 E-350 R.V. and Commercial Cutaway and Stripped Chassis—Fuel System Installation—36 Gallon Tank . 
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FIG. 47A E-350 R.V. and Commercial Cutaway—Fuel System Installation—(Cont'd.) 
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FIG. 48 E-350 R.V. and Commercial Cutaway—Fuel System Installation—(Cont'd.) 
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FIG. 49 E-150—E-350 Fuel Reservoir and Pump—4.9L ЕГІ, 5.0L ЕГІ and 5.8L EFI. 


` DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


ачлая<яз SLHOIY TIV . 
¿L0¿ ONI WVHV?IO 3AVG. 


ССАМР-383526-52 1... SCREW ` | | | CLAMP-383526-S2 . SCREW-N802826-S55 CAP 

TIGHTEN ТО 3:4 Nm “> 2 > N802826-S55 | TIGHTEN TO 3-4 Nm | ^X. (3 REQ'D) | 
(26.5-35 IN-LB) ` .- — TIGHTEN TO 2-3 N:m (26.5-35 IN-LB) — ^ TIGHTEN TO 2:3 N-m 
А = (17-26.5 МАВ) ` | асылы 


9030 


A a -.  CLAMP(BRONCO) PIPE ps 
- | = 383526-S2 — ASSEMBLY. dte 
uum -— TIGHTEN TO3-4Nm 9034 T CAP 

d 726.5-35 IN-LB) É . 9030. PIPE A 

FRONT OF VEHICLE - | Шок | eo eg. ASSEMBLY ` 
E | | TONER EL SCREW. 9034 

STYLESIDE ‘WITH MIDSHIP | | N802826-S55 . à 
FUEL TANK SINGLE REAR WHEEL TIGHTEN ТО 2-3 Nim ^ 9 


Ure d . 2 E (17-26.5 IN-LB) DRE 
CLAMP-383526-S2 `` | КЫз, се. = 
TIGHTEN ТО 3-4 Ма 00-2. ғ p m | I . AN 


(25-35 IN-LB) ~“; 


` FRONT OF VEHICLE - 


Nu ct Ge : . FLARESIDE WITH ... - 
Жо TE MIDSHIP FUEL TANK 
E кіз a s I 
| PPE 000 
: ASSEMBLY f 
"= А | | 9034 d: 
i sP "LIE em a СО d EM CLAMP-383526-S2 ' | 
- | . FRONT OF VEHICLE 7-02 7 7 í  . TIGHTEN TO 3-4 Мт 
' | aD ылы Se E (26.5-35 IN-LB) 
Toga a L o STYLESIDE WITH AFT: AXLE FUEL TANK 


22% 
\ 


_ SINGLE REAR WHEEL АМО BRONCO 


INSTALL HOSE WITH PAINT | 
STRIPES IN LINE STRIPES FILL . 
WITH TWO DIMPLES си? 
ON FUEL TANK 


‘INSTALL: CLAMP IN THIS AREA ` 
. (BEYOND FIRST BEAD AND >: 
_,BEFORE HOSE END) 7-7 e 


' FOR UNLEADED FUEL PIPE ASSEMBLY 
ME VIEW Z Я 


x 
INSTALL HOSE WITHIN 
1.5mm OF SECONDARY 
POSITIONING BEAD 


|— FOR PIPES WITHOUT | 
23.0mm “` SECONDARY BEAD 


ENGAGEMENT 2 | НО5Е -5 | oe ӘКЕ 
MED ERES | 383526-52.  - SHOWING TYPICAL HOSE FOR LEADED FUEL PIPE ASSEMBLY 
Я TIGHTEN TO 3-4 Nm . INSTALLATION VIEW Z ` 
. HOSE-TO- TUBE CONNECTION (26.5-35 IN-LB) VIEW Y А 
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FIG. 51 Fuel Filler System Installation—Dual Rear Wheel Styleside—F-150—F-350- 
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FIG. 52 Fuel Filler System Installation—E-150—E- 350 (Midship and Aft Tank and F-Super Duty’ Motorhome | 
Stripped Chassis | ; 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


Ч4ЛЫ454Ч бІНӘІН TIV 
¿L0¿ ӘМІЛУНУЧӘ ЯЛУА 


. TUBE ASSEMBLY  - 
. 2: 94338 ia 


TUBE ASSEMBLY 
^^. 94322. 


TUBE ASSEMBLY. TUBE ASSEMBLY 
i < 99321 | o ` 94334 


: RESERVOIR 
222 9K044 


FIG. 53 F-Series АН EFI Engine Midship Tank—117 inch and 133 inch. WB 
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FIG. 54 F-Series All EFI Engine Dual Tanks—117 .inch WB, 133 inch WB and 139 inch. WB ` 
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24-50-57 | Fuel Tanks and Lines and Fuel Evaporative Emission Control System  - 24-50-57. 
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_ 24-50-58 ___Fuel:Tanks and Lines and Fuel Evaporative Emission Control.System | © 24-50-58 - 


SPECIFICATIONS 


STANDARD AND AUXILIARY FUEL TANKS — CAPACITY IN LITERS (GALLONS) . 


68 (18.0) 


. 83 (22) 
61 (16) 


| O M 2 | pa £ ~ Advertised | 
| а | Tank Cap. Refill 
| көзе | ше | 580 |; иш | 


3150 (124) - 


E-150, 250, 350 Van . 
E-150, 250 Wagon  . 


| 3505 (138 
350 Cutaway & кк 4018 1 
Stripped Chassis@ | 4470 (176) 


E-150, 250, 350 - 
Super Van, Super Wagon 3505 (138) 


мәр | X | 
© ® су. 
o X ) 


. 8505 (138) 


АШАХе — с 144(38)© 


^ AfAxe ` 
` Midship® 


" 


| 83 (22) 
6106) 


* 


2967 (116.8) Reg. Cab ` Midship@ 
| Же | Aft/Axle Q) 2) 


BI Aft/Axle ` 
БЕСІГІ ` ` 2660 (104.7) Aft/Axle@) | | 12162 
` F-150 (4x2) PUE: 2967 (1168) | Reg. Cab Midship ` x ` 64(165) ` 
| 4 I Aft/Axle@) . к 72 (19) . 
3378 (133.0) ^ |. Reg. Cab Midship ` iX | 72 (19) 
Pu AfU/Axle @ DNE 72 (19) 
) ` Reg. X 64 (16.5) 
| | wc od Хе 72 (19) 
` 3378 (133.0) ` Reg. Cab | . Midship® 00. X^ | | 729 
| . ХЛОР X ` 72 (19) 


` `, ` 8526 (138.8) Super Cab Midship: =’ Xx 64 (16.5) а 
| | АҢ/Ахіе(2) X 72 (19) IB 
8937 (155.0) ` - Super Cab Midship X | 7209 у {7 
АҢ/Ахіе(2) X 72 (19) . 
| 3937 (155.0) Super Cab ` Midship® |. X . | 7209  - 
| | AfjAdeDO | ^ х... 272 (19)  . 
F-250 (4х2) 3378 (133.0) Reg. Cab .. .Midship u x ` 72 (19) 
E | AfvAxle@) ` X ] 72 (19) 
3526 (138.8) Super Cab Midship б X 64 (16.5) 
uh | Aft/Axle 2) X 72 (19) 
3937 (155.0) . Super Cab Midship X 72 (19) 
| | i ` Aft/Axle@ X 72 (19) 
3378 (133.0) Reg. Cab/ '  Midship® X 72 (19) 
W/E4OD. Midship 2) X 87 (23) 0 
. Cab Chassis АҢ/Ах!е 1) @) Х | 72 (19) 
3937 (155.0) - Super Cab | Midship (1) | X | 72 (19) 
JEN AfvAxle@@ X 72 (19) 
F-350 (4x2) and (4x4) 3378 (133.0) Reg. Cab/ Midship X 72 (19) 
| W/E4OD . . Midship@ ` 25. т 87 (23) 
| | Cab Chassis AfvAxle@) X d 72 (19) 
- 3475 (136.8) ‘Cab Chassis Midship X 72 (19) 
| б _ А АХе@@ X 72 (19) 
4084 (160.8) Cab Chassis Midship (X 72 (19) 
| .  Aft/Axle (3) @ X ^. 7e (19) 
3937 (155.0) Crew Cab ` Midship X 72 (19) 
AfvAxle@) X 72 (19) | 
_Е-б$ирег Duty 3475 (136.8) | ~ Chassis Cab Midshp —— T AA 72 (19) - | 
. ^|  AftAxle@ x 72 (19) x 
| | | . 4085 (160.8) | Chassis Cab | > Aft/Axle@) X. 72 (19) 
| Бас - Midship X 72 (19) 
F-Supe Duy —— . . 4821 (178) Stripped Chassis | — Aft/Axle($ 284 (75) 
 MotorHome Chassis | — ., 5283 (208) Stripped Chassis | — AftAxle(S) 284 (75) |: 
(DR.P.O. Skid Plate Available w/4x4 Models. | . 2 | 
@ Steel Auxiliary Tank 2005 | 
@ Plastic Auxiliary š | " 
@ Standard Skid Plate | | | | VE. 
(8)15 Liters (4 Gal.) Throwaway Standard on RV Chassis/RV Cutaway, Commercial Cutaway, and Commercial Chassis. 
© Available on Cutaway and stripped chassis only. Es | i Е | | 
@ Standard Plastic Tank - | T | | 2 CV2366-2L 
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SPECIAL SERVICE TOOLS 


Tool 
T63 


Р-9171-А |. — 
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_ Fuel Filters—Gasoline: Engines i | 24-51-1 
SECTION 24-51 Fuel Filters—Gasoline Engines | 
SUBJECT | ` PAGE “SUBJECT: < | | PAGE 
DESCRIPTION ....................... 2..... 24-51-1 REMOVAL AND. INSTALLATION (Cont' а). | 
REMOVAL AND INSTALLATION j | . Fuel Filter—In-Line Type .................. 24-51-1 
| Econoline EFI In-Line Fuel Filter ........... 24-51-1 


VEHICLE АРРЫСАТ!ЮМ...................... 24-51-1 


VEHICLE APPLICATION 
All Models. 


DESCRIPTION 


The in-line. fuel filter provides filtration to protect the 
‘small metering orifices of the injector nozzles. The filter 


is located on the frame rail between the frame mounted : 


. high pressure pump and engine. 
NOTE: The filter should last the life of the vehicle Under 


. normal driving conditions. If the filter does need to be 


replaced, proceed as follows: 


WARNING: NO SMOKING OR OPEN FLAME OF ANY 
TYPE SHOULD BE PRESENT WHEN WORKING 
NEAR FUEL OR FUEL VAPOR. 


REMOVAL AND INSTALLATION 


Fuel Filter—In-Line Type—4.9L EFI, 5.0L EFI, 
5.8L EFI and 7.5L EFI ad iii 

Refer to Figs. 1 апа 2.- 

Removal . | | | 
CAUTION: If the fuel filter is being serviced with the 


rear of the vehicle higher than the front, or if the ` 


tank is pressurized, fuel leakage or siphoning from 


the tank fuel lines could occur. To prevent this 


condition, maintain the vehicle front end at or 
above the level of the rear of vehicle. Also, relieve 


tank pressure by loosening the fuel fill cap. Cap 


should be retightened after pressure is relieved. If 
vehicle is warm, change the fuel filter before the 
pressure rebuilds. 


Econoline EFI In- Line Fuel Filter 


Removal 


1. Shut engine off. De-pressurize fuel system. Reter 
to Section 24-50 Fuel Tanks and Lines and Fuel 


Evaporative Emission Control System. Use caution | 


to prevent combustion from fuel spillage. 


2. Raise vehicle on hoist. Refer to Volume .F Рге- 


Delivery manual, 


Section 50-04, Hoisting and 
Jacking. 


3. Loosen screw clamp so that filter slides кше | 


easily. 


4. Remove push connect fittings at both ends of the 
filter. Refer to Section 24-50 Fuel Tanks and Lines 
and Fuel Evaporative Emission Control System. 
Install new retainer clips in each push connect 
iu 


- SHIELD 
9A072 . 


FILTER АМО BRACE 
‚ ASSEMBLY 
` 9B072 


_ BOLT 
. М605787-536 


^ W7457-1A 


FIG. 1 Fuel Filter—In-Line Type—4.9L EFI;.5.0L EFI, 


5.8L. EFI and 7.5L EFI Engines—F- ‘Series Shown 
Bronco Similar i 


Oe Remove fuel filter from metal bracket by rotating 


the -9A322- fuel line, being careful not to kink the 
fuel line, SHE sliding. the filter rearward. - 


Installation 


. Note that the direction of the flow arrow points to . ` 
the tab of the bracket 294115) which the filter rests 


| | (Fig.. 1). 


1. Place filter into the bracket with flow arrow pointing 
toward tab of the bracket. Slide filter forward until it 
rests against tab of the bracket (Fig: 1). 


2, “Tighten retaining screw of the screw SARPA, to 1.8- —— 


2.8 М-т (1.3-2.1 ft-lb). 


<3. Install push-connect fittings onto filter ends. Refer 


to Section 24-50 Fuel Tanks and Lines and Fuel 
Evaporative Emission Control System. 


42 Turn ignition switch from OFF to:RUN position 


‚ Several times, without Sang engine.. Check for ' 
fuel leaks. | | 


©. 


` 5. Lower vehicle. 
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24-51-2 ` | Fuel Filters—Gasoline Engines 2224-51-22 . 


HIGH 
PRESSURE PUMP 


| | 40980-S2 
PUMP AND FILTER (4 REQ’D) 
ASSEMBLY-9G282 ` 


FIG. 2 Fuel Filter—In-Line Type—4.9L EFI, 5.0L EFI, 
5.8L EFI and 7.5L ЕР! Engines—E-Series 
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24-60-1 ` - Throttle Linkage ` 24-60-1 
SUBJECT PAGE . SUBJECT B E PAGE 
ADJUSTMENTS DIAGNOSIS ........... NS "T i5 .......24-60-9 
Non-Automatic Overdrive | ғ | REMOVAL AND INSTALLATION . PEE í 
Transmission ................... тезе 24-60-1 Except 5.0L EFI апа 5.8 EFI Engines. я 24-60-1 
Throttle Valve (TV) Control Linkage ` 5.0L ЕР! and 5.8L EFI Engines ........ „+... 24-60-1 
System Automatic Overdrive | |. VEHICLE APPLICATION ..................... .24-60-1 ` 
Transmission ..... ............. ОР 24-60-1 к ІР; "E ee a 


VEHICLE APPLICATION 
All Models. 


ADJUSTMENTS: 


Non-Automatic Overdrive Transmission 


Instructions for adjusting throttle linkages used on all 


gasoline-engine trucks are contained in Figs. 1 through 
5. Refer to the appropriate figure for. procedures. 


Whenever possible, the engine should be at 


operating temperature when throttle linkage | 


adjustments are made. 


CAUTION: Throttle return springs must be installed 
as indicated in the illustrations and instructions in 
order to ensure proper accelerator return. After 
adjustment, ensure that accelerator returns to idle 


on slow release of foot pressure, without Dining or ` 


dragging. 


Throttle Valve (TV) Control Linkage СӘРЕ 
Automatic Overdrive Transmission 


Refer to Section 17-20 Automatic Overdrive 


Transmission for adjustment procedure.. 


REMOVAL AND INSTALLATION 
Except 5.0L EFI and 5.8 EFI Engines | 


Linkage disconnect points are shown in Figs. 1. 
through 2A. Installation specifications of major dab are 


also given. 


мо m F о N 


Be sure to install throttle return springs as s shown 
on: the illustrations. | 


'5.0L EFI and 5.8L EFI. Engines | 


Removal | 
Refer to Figs. 4 and 5. 


.1. Remove cable from pedal shaft. 
. 2.. Remove cable from dash panel. 


3. For F-series vehicles, remove the two. Screws 
retaining shield to the accelerator cable bracket. 
Remove the shield. 


4. Remove cable from mounting bracket. 


5. Remove cable from ball stud. 


6. Pia three screws retaining pedal shaft to 
| аѕ 


7. Remove two screws —À bracket to intake 


manifold. 


. Installation ` | | 
—. 4. Install two screws retaining bracket to intake 


manifold. 

Install three screws. ЖЫМ: реда! shaft to dash. 
. Install cable to ball stud. 

Install cable to mounting bracket. 

Install two screws retaining cable to dash panel. 
Install. cable to. pedal shaft. 


For F-series vehicles, install two screws retaining 
shield . to accelerator cable bracket. i; 
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SCREW | mE ; 
N611059-S2 . i : 9728 
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ASSEMBLY 
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Š м 
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тән 
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.. BOLT AND 
4 7 31 WASHER ·. 
L a. ` N801002-S2 
>49-4———.. (3 REQ'D) 
^. TIGHTEN TO 
: 14-25 Nem 
- (10-18 FT-LB) 


C6 AUTOMATIC 
TRANSMISSION 


BRONCO F-150-250-350- 


` WITH C6 ATUOMATIC TRANSMISSION 
i 22 AND MANUAL TRANSMISSION 


CABLE ASSEMBLY ' 
` 7A185 ©. 
(С6 AUTOMATIC 
TRANSMISSION) 
Рр. | ОВ 
‚ 7Е042 (AOD AUTOMATIC 
. TRANSMISSION). ` 


VIEW 2 


|. BELLCRANK 
‚ BRACKET . 
7С431 


"EM. | KICKDOWN D 
BRACKET | CABLE. |. 
9728 | | ХУ ASSEMBLY 

a: ; : 7A185 


CABLE 
ASSEMBLY 


' 9A758 C6 AUTOMATIC 


TRANSMISSION 


` 


C6 AUTOMATIC TRANSMISSION INSTALLATION 
| VIEW 2 


FIG. 1.Throttle Linkage—F-150—F-350, E-150—E-250 and Bronco with 4.9L EFI Engine 


| 
2% 
/ 


SHIELD 
9E766 


PUSH PIN 


` N804527-S 


SPLASH SHIELD INSTALLATION ` 


CABLE 


г ASSEMBLY 


- 7F042 — 


а AOD. AUTOMATIC. TRANSMISSION INSTALLATION 


SAME. AS C6 INSTALLATION 
VIEW Z 


V5932-2A 


~ 6-09-02 


ebexur] emoJu1 


2-09-72 


24-60-3 ` oe. _ Throttle Linkage. 2490-9. 


SCREW 

` 56914-52 

(2 REQ'D) 

TIGHTEN TO 

3.4-5.1 М№т · - i | 
(30-45 IN-LB) ` "NT Um eur 


)—— _ 


ACCELERATOR мыз „к . 
:PEDALSHFT 0 et 
ASSEMBLY : > 
ә 9726 


mm 


ul 


POSITIONING 
а SPRING ` 


ШІШІ 


C6 AUTOMATIC TRANSMISSION KICKDOWN CABLE 
i INSTALLATION AND ADJUSTMENT ., 
1. SELECT KICKOOWN CABLE. INSERT CONDUIT . 
FITTING INTO ENGINE BRACKET AND SLIDE CABLE 
END FITTING ONTO NAILHEAD STUDON ` `` 
THROTTLE LEVER. ENSURE THAT THROW-AWAY _. 
RED 5РАСЕН-15 SECURED ON CABLE END FITTING. 
IF SPACER IS MISSING, REUSE A ‘DISCARDED ONE. 
2. ROUTE CABLE DOWN TO TRANSMISSION AND 
INSERT CONDUIT FITTING INTO BRACKET, THEN 
SNAP CABLE END ONTO BALL STUD ON 
: TRANSMISSION LEVER. — MP 
3. RATCHET CABLE ADJUSTING MECHANISM TO 
52% ' E CORRECT SETTING BY ROTATING TO WIDE OPEN 
^ CABLE | | | _  THROTTLE POSITION, WITH TOOL NO. 52F-23415 


ЕУ aa » OR BY HAND. REMOVE RED SPACER. — ` 


7A185 


| жаны + AOD AUTOMATIC TRANSMISSION TV CABLE 
ИЕ : | 205002502222: INSTALLATION AND ADJUSTMENT 


. CHECK TO ENSURE ENGINE IS OFF 
OF HIGH IDLE SPEED BEFORE 
| M | SETTING. TRANSMISSION TV. ME 
2. SELECT TV CABLE. INSERT CONDUIT FITTING INT 
ENGINE BRACKET. SLIDE CABLE END FITTING OVER 
NAILHEAD STUD ON THROTTLE LEVER. — 
. ROUTE CABLE DOWN TO TRANSMISSION. INSERT 
522 CONDUIT FITTING INTO BRACKET ON 
B uc “2. TRANSMISSION. SNAP CABLE END OVER BALL 
ML E | . .. STUD ON TRANSMISSION LEVER. | 
n | CLOSED: ` | ‚ | 4. CONNECT A POSITIONING SPRING (NOT ' 
MM M Ее PLATE `. 222207 SUPPLIED WITH TRANSMISSION) 


BETWEEN TV LEVER BALL STUD AND 
| IDLE А NE B FFI 
| J ——— DiE aon |. s^ SPRING SHOULD BE OF SUFFICIENT 


w 


© ' WIDE OPEN, . 
THROTTLE (W.O.T. 
- POSITION) ` Š 


REAR OF TRANSMISSION CAGE. THE 
э © ‚ STRENGTH TO ENSURE THAT THE 

. *.- ..:  TV.LEVER IS HELD IN THE FULL 
` ` 7 "CLOCKWISE POSITION. ` 
W.O.T. ` . ., . 5: PUSH DOWN LOCKING ТАВ AT ENGINE END OF 
POSITION : us 2 EN ‘CONDUIT FITTING TO LOCK CONDUIT AT CORRECT | 

м 4 n ' . LENGTH. TAB TO BE FLUSH WITH CIRCULAR 
see E | : ED MEN E mE PROFILE OF FITTING. š 

: ( Mee” | . c7... 6.REMOVE POSITIONING SPRING, HOLDING 


CLOSED ` CENTS | ж. | Жаа TRANSMISSION ТУ LEVER. | 
PLATE . a ' ©. M ez Du. xut xe шоу 


. IDLE 
POSITION 


ЖУ” 


2 VIEW IN CIRCLE X 


з RT 


DE. LM E-150-250 INSTALLATION WITH C6 AUTOMATIC TRANSMISSION - 
"Bu . SAME AS F-150-250-350 INSTALLATION EXCEPT AS SHOWN 


FIG. 1A Throttle Linkage—F-150—F-350, E-150—E-250 and Bronco with -4.9L EFI Engine (Con£) — 27 


. š . - 2 - - Қ . - 
at ` - А . Ж - . ` ae X "E t oce Р = t- ath „ка * mi 
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24-60-4 


м 


KICKDOWN CABLE INSTALLATION ADJUSTMENT... | 
. SELECT KICKDOWN CABLE. INSERT CONDUIT ; 
FITTING INTO ENGINE BRACKET:AND SLIDE CABLE `> 


C 


/ 


END FITTING ONTO NAILHEAD STUD. ОМ "E 


`. THROTTLE LEVER. ENSURE THAT THROW-AWAY 


RED SPACER IS SECURED ON CABLE END FITTING. ` 
IF SPACER IS MISSING, REUSE A DISCARDED ONE. 


. ROUTE CABLE DOWN TO TRANSMISSION AND 


INSERT CONDUIT FITTING INTO BRACKET, THEN . 


` SNAP CABLE END ONTO BALL STUD ON 


TRANSMISSION LEVER. cs 


RATCHET CABLE ADJUSTING MECHANISM TO | 
CORRECT SETTING BY ROTATING TO WIDE OPEN . 
THROTTLE POSITION, WITH TOOL NO. 52Ғ-2341 

OR BY HAND, REMOVE RED SPACER.  . `: 


МО SURROUNDING ENGINE COMPARTMENT. 
COMPONENTS (WIRING HOSES) MAY CONTACT ANY 
MOVING MEMBER OF THE ACCELERATOR 
CONTROLS. ALL VEHICLES ARE TO BE CHECKED FOR 
RETURN TO IDLE AS FOLLOWS: NO PERCEPTIBLE 
HESITATION OR PREVENTION OF RETURN TO THE 

- IDLE POSITION MAY OCCUR DURING SLOW 
REMOVAL OF THE FOOT FROM THE ACCELERATOR 


PEDAL STARTING AT THE FULLY DEPRESSED (W.O.T.) ` 


POSITION. ` . M. | 
| SCREW  - (Ж есе ' 
N611036-S2 
TIGHTEN TO 
4.7-9.5 М-т | 
(3.5-7.0 FT-LB) CC 
| SHIELD. 


9E766 


tA 8 ka w: “22 ` eve - 


Y 


Throttle Linkage 


- 


BRACKET 
9728 . 


f- 


SPLASH SHIELD INSTALLATION 
F-250 HD AND F-350 ONLY 


.F-250 HD AND F-350 INSTALLATION 


. NUT 


24-60-4. 


N621906-S2 . 
TIGHTEN TO ` 


3.5-5.5 
(31-49 | 


22 


-  BOLT._ANO WASHER 


N-LB) `; | р 


- "ACCELERATOR PEDAL 
SHAFT ASSEMBLY 
| 9726 


. ASSEMBLY 
N801002-S2 


KICKDOWN 
CABLE ASSEMBLY 
7A185 


22 V5933-2B ' 


FIG. 2 Throttle Linkage—F-250HD—F-350—E-250HD—E-350 and F-Super Duty Chassis Cab with.7,5L EFI Engine 
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24-60-5 throttle Linkage 020 © — 24:60-5 


CABLE 
ASSEMBLY 
| 9A758 ` 


No "KICKDOWN 
CABLE ASSEMBLY 
И 7A185 00 | 
Y _ 
SCREW 
610959-S2 
(2 REQ'D) 
TIGHTEN TO 
46Nm >. б, 
‚+ (30-4461М4В).. . em, 
ACCELERATOR PEDAL 
SHAFT ASSEMBLY 
9726 
s NUT” š 
34976-S2 ы zs К 
.. . (3 REQ'O) 
TIGHTEN TO ` 25 
22 20-34 Nm = | 
(15-25 FTAB) > К 7 
| E-250.HD AND E-350 INSTALLATION 
SAME AS F-250 HD AND Ғ-350 INSTALLATION `- 
.  " EXCEPT AS SHOWN. >> > 
KICKDOWN a a 
. BRACKET ` 
CABLE ASSEMBLY 9728 
ASSEMBLY 
. .9A758 
SCREW AND WASHER ' 
ASSEMBLY 
56719-S2 
J (2 REQ'D) ` 
TIGHTEN TO 
16-23 N:m 
(12-17 FT-LB) 


FIG. 2A Throttle Linkage—F-250HD—F-350 and E-250HD—E-350 with 7.5L EFI Engine ` 
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24-60-66 ` | | -= Throttle Linkage | | ' 24-60-6 


CUP ` вот: 
_ 882931 BRACKET 21-27 Nm 
ТР "(15-20 ЕТАВ). ` PEDAL 
14536 | "7 . ASSEMBLY 
9726 


ASSEMBLY 
.9A758. 


221-27 М№т ` 
` (15-20 FT-LB) 


: V6298-2A 


FIG. 3 Throttle Linkage—F-Super Duty Motor Home Chassis Vehicles with 7.5L EFI Engine ` | 
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24-60-7 ` 


Уа 


FRONT OF VEHICLE 


` " (MANUAL TRANSMISSION SHOWN) ` ` 


MAIN VIEW ` | 


© ACCELERATOR 
CABLE ASSEMBLY 
- 9A758 


SHIELO ` 
9E766 


SCREW 
N800322-S2- 
.. (2 REQ'D) 
TIGHTEN TO 
.4.7-9.5 Nem 
(3.5-7 FT-LB) 


“ 


Throttle Linkage 


ACCELERATOR 


— CABLE BRACKET 
. 9728 N611059-S2 ` 


TIGHTEN TO 
[17-34 Nm ` 
‚ | (15-30 IN-LB) 


. 


an o~ 


24-60-7 


UPPER INTAKE 
MANIFOLD 


57632-52 
21-27 N:m 
(15-20 FT-LB) 


PEDAL SHAFT 
ASSEMBLY 
9726 


ACCELERATOR 
CABLE ASSEMBLY 
9A758 


BOLT AND WASHER 


ASSEMBLY 


N801002-S2 
TIGHTEN TO 
14-20 Nm ` 
(10-15 FT-LB) 


У4766-2С - 


FIG. 4 Throttle Linkage—F-150—F-350 and Bronco with 5.0L (302 CID) EFI or 5.8L (351 CID) Engines | 
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24408 А Throttle Linkage ` ^ e to no s 626606. 


y. 9 
d + 
Е . 
. ` м. 
s 45.4.” <... : 
` t " ЗЧ = x oe Қ 
- “ x < E 
2 > ^ . - ad i E 
“ т - 
N 4. ‚э л 
д h ` 
ve 
E * v. 5 > 
s . 22 
E - 
4 х 
` - 
* i 
H Ж, 
К: 
еб 
> 
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THROTTLE. " 
.KICKDOWN ° ' |] `` 
“CABLE |. 
`` 7A185 


CABLE BRACKET 
9728 


FRONT OF ` 
VEHICLE ' 
^ C6 AUTOMATIC TRANSMISSION © `°- = 
x. M ` SAME AS AOD AUTOMATIC - TE 
^ TRANSMISSION INSTALLATION EXCEPT AS SHOWN ` 
LA : о, pst i ü 22222 ACCLERATOR - i 
aor Б9р "E rou E 2... CABLE. | 
! i : 2222022. 9A768 a . Ë 
M = x | SCREW u 
, = Le T 
‘OQ, 2—4: у 55914-52 
EAA Ár re T.V. CABLE 
A m | 
í | 2576042 ` е 
\\ o NN (5.01. ONLY) AN боғы | 
MOT 000000500005 
o Ғад : 
FRONT OF VEHICLE : 
NUT | MEM 
. 34976-52 ACCELERATOR -` 
TIGHTEN TO | | | .PEDAL SHAFT 
20-34 N:m AOD AUTOMATIC ` | | ASSEMBLY ` 
(15-25 FT-LB) | - TRANSMISSION + 9726 | — 
| | “Т.М. CABLE ` К р ~ SCREW AND ` 
| = 9221) WASHER ` 
| — ASSEMBLY 
| 22 57632-52 ` 
ACCELERATOR пни 
| CABLE ASSEMBLY : ха 


| THROTTLE | "E E ü | us cy INTAKE 
| KICKDOWN e | «ў -MANIFOLD 
: | CABLE >. | 1 - | Ж i | С 
W/O ACCELERATOR CABLE 7А185 
VIEWX ` 


~~ V5259-26 


FIG. 5 Throttle Linkage—E-150—E-250 with 5.0L (302 CID) EFI or 5.81. (351 CID) EFI Engines 11 = f x b 
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DIAGNOSIS | E УУ ко 

. ACCELERATOR PEDAL TO THROTTLE BODY | cie | 

ө Accelerator pedal is hard to push ө Disconnect cable end: from ‘ball stud. at throttle body ensuring the 
; down or has a rough/raspy: o - disconnected end of the cable or its. spring does not come into contact 
E jS fee. |. ‚уус | .- with any of the surrounding parts. 


x қақы the pedal by hand, observing and TM that the fuli pedal range 
‚ of travel is not restricted by the dash panel insulator or carpet/mat/ 
: padding. If full pedal travel to WOT is restricted, pau. insulator and/or 
trim items as required. 


° Operate the pedal by foot. 


ө If cable operation is smooth, refer to the -throttle body diagnosis 
-procedures in the appropriato; section. in the Enging/Eimissions Бапов 


Manual, Vol. H*. 


e If the condition reoccurs (being sure disconnected end of cable has not 
E Lowry Ч. . p x come into contact with anything), check the foot pedal assembly for free 
"E ANE a С] operation. If the pedal operation is free, replace the cable. 


ө High engine idle speed... [elf the cable bail socket extends beyond the throttle lever ball stud, refer to 
we 2. MEC DEC EP IS the throttle body diagnosis procedures in the appropriate section in the 
_Engine/Emissions Diagnosis Manual, Vol. H*. `. 


8 ^ ыы EE 3 Е КЕ и | т e If the socket does not extend beyond the stud, check the foot pedal · 
И Еи MS | assembly for free operation (free from carpet, mats, wiring,. etc. contact). if 
"Wess ee a е the pedal operation is free, replace the cable. 
i | NOTE: "Accelerator 'cable should. not be lubricated and it is not serviceable. | | | 
> “Сап be "purchased as a repara item. Тау "ol S Chap e 8 CV4247-2E 
7 е | . чо wie m Ў | » E 
А : 
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VEHICLE APPLICATION 


F-Series, Econoline—and Super. Duty Series 
Vehicles Equipped With Diesel Engines. 


DESCRIPTION 


The fuel supply pump is bolted to the right-front 
side of the cylinder DICE on the 7.3L—V-8 diesel 
. engine. 


‚ FUEL SUPPLY 
PUMP-93508. . 


V5512-1A . 


ot MO oet vt “+ ws. ~ 
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E DESCRIPTION (Continued) 


| The pump ` 15 mechanically parata ‘by an 
| .eccentric cam located ón the camshaft. The pump . 
|: rocker arm riding against the eccentric provides іле. 
|. diaphragm up-and-down pumping тойоп. 


. ¿The fuel supply. pump cannot be disassémbled for 
1E repairs and must be replaced if testing indicates it is 


` not within performance- specifications. > 


2 =WARNING: ‘NO: SMOKING OR OPEN FLAME OF 


| ANY TYPE SHOULD. ВЕ PRESENT WHEN 
, WORKING NEAR: FUEL: OR FUEL VAPOR. ` 


š - 2 2 PES 7 : š Š 
. ° 2007 ' 
> Ы . : ` ` D 
г ^ б, : - ^ a : UN T. . ote , > 
„Ла oe š TP ОЗУ.) 5 ы . r й e^ @%' OT т 
гү ШЕ ^S Y ur RE PES ' * - . "PLU EE 1 
s . MEC 27 1% м2 | 5 Ба 404 . 
HC. бу. КОРАШ > gu Gi z 
^ Tix T suits cae TT ае: у oo mo» 57 ` ` 
So olan ee: t 75 „ыи... vg Жаке > P b 
- . . ERS eae " ç ve 
yerum EU Wer , к, ` < e . А 
. 2? v Р. 2 Жа gS m EN. 
uw us - ` Le v n 
UR E .%0.. "e n x š 
A ; 


1 the fuel. pump is апа or worn, it normally. 
will not deliver any fuel or will not deliver adequate .. 
fuel to sustain high engine: speeds or loads. : 


ч When an engine has. a. lean (fuel starving) 
* condition the fuel supply pump is often suspected to 


` Fuel 1 Supply Pump-—iese Engine 


25-02-2 


САМ ECCENTRIC-~ 


5 (ROCKER ARM... 


V3321-1A - 


the fuel filter is plugged or restricted, if the fuel/ 
. water separator is contaminated, if fuel lines and. 
. hoses are leaking, kinked or restricted. | 


NOTE: Refer.-to Volume H of Shop Manual för | 


de further diagnosis. 


ре the problem. i Symptoms will be pene if 


алы “ж: `* ‚+ | E . Е 4. 
$ 2 E E zi ` P t ` 
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DIAGNOSIS (Continued) 


If the fuel pump 15 suspected of being noisy, check 
for: | 


1.. Loose fuel pump mounting bolts. Tighten to 
-. 26-37 М-т (19-27 ft-lb), if loose. Replace 
gasket if damaged ог. worn. 


2. Check for loose or missing fuel line attaching 
clips. This condition will result іп the noise being ` 
more audible when sitting inside the vehicle 

. than standing outside of it. M clips on fuel 
lines if necessary. 


Before: removing a suspect fuel pump: 
1. Ensure there is adequate fuel in the tank. 


2. Ensure the fuel filter is not plugged. If it has not 
been changed recently, install a new filter. 


3. Inspect all rubber hoses from the fuel pump to. 
fuel tank for kinks or cracks. With engine idling, 


‘inspect all fuel lines and rubber hoses and . 
. connections from fuel pump to fuel tank for. fuel 
leaks. Tighten loose connections and replace - 
kinked, cracked or жі fuel lines or hoses as 
required. | | 


NOTE: Leaking lines or hóses and kinked hoses will 
severely affect fuel pump performance. 


4. Inspect the fuel pump outlet connection for fuel 
. leaks. Tighten to 20-24 N-m (15-18 ft-lb), if 
required. | 


5. lnspect the fuel pump er crimp (the 
area where the stamped steel section is 
= attached to the casting) and the breather ` 
. hole(s) in the casting for evidence of fuel or oi 
| Sa age. TE pump if leaking. 


FILTER HEADER 


| HEADER ` | 
M MOUNTING  . MOUNTING HARDWARE: 
` FILTER/WATER BRACKET 702) 3/8 16 x 1-3/8 BOLTS 
SEPARATOR 5 (4) HARDENED WASHERS i 
HEADER ` E (2) HEX NUTS FUEL RETURN 
ELBOW | ELBOW 5 HOSE (LEAK-OFF) 
FUEL PUMP бы 
5 | TO FILTER : 3/816 x 31/2” 
| ЖАҒА FLANGE HEAD 
FUEL RETURN r- x E LEM | BOLT . 
` HOSE (IN | == | Е 
PHANTOM) Wo % ENGINE 
+ | . | 
| 
FILTER TO WATER 
INJECTION m. DRAIN 
PUMP TUBE. HOSE ` "E 
|. INJECTION ` 
524 PUMP. K 
| CONNECTOR | T u 
NUT : | ALTERNATOR 3/8-16 x 1-1/4” 
CONNECTOR ^ BRACKET FLANGE HEAD | 
FITTING © ` ER . eee 
т ‘PUMP. EJ i; AE E E | 
TUBE. CLAMP : . (R | | 
^A (2 PLACES) | yt | | ВВАСКЕТ 
WATER ЖЕН FUEL 
| SUPPLY 
| DRAIN SUNG 
- — TUBE m Ж | 
INVERTED i INVERTED „== - (CRANKSHAFT 
TUBE NUT. at " 


| RIGHT SIDE VIEW . . 


“То détermine if the fuel pump is performing : 
properly, test the fuel pump for capacity (volume) 
and pressure, with the fuel pump installed on the 

` engine. If the engine is excessively hot, let it cool for 
d 30 minutes. 


TUBE NUT 


FRONT VIEW V593 4-2A 
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25-02-4 | Е | Fuel Supply- Pump—Diesel .Engine | B 25-02-4 
TESTING 


Capacity (Volume) Test. . Шы» y Mri ADDE 
° Slowly (fuel line is pressurized) disconfiect the oc. ч MEUM 

. ` fuel line at the fuel filler. . фе е ы es a 

WARNING: USE CARE. TO PREVENT eo tine S 

COMBUSTION OF SPILLED FUEL. 


РА FUEL FILTER) 
, WATER SEPARATOR ` 


ELBOW ` ELBOW: ^, o LEE E "ASSEMBLY `` 
PIENE A a к FUEL | RETURN . ELBOW « ` 
FILTER TO MEE comu а, HOSE | | - 
INJECTION heh S A | ' (LEAK-OFF) | елеп EE 
PUMP TUBE Le ; EM ee | ©) RS C d 
m mm^. 22002-02 WATER н E TNT NM 
р АГ” | Per ADRAN | : DRAIN ' ` 
{ - HOSE ` `TUBE 
| | CLAMP 
FILTER BASE = СС aa 
RETAINING mmy . FUEL PUMP 
154 TO FUEL 
NUT (2) EIK 
| a FILTER TUBE 
| INJECTION | 
| | Í PUMP WATER 
| DRAIN 
| CONNECTOR 7 rs | TUBE 
CONNECTOR 
{ INJECTION 
FITTING . PUMP 
FUEL `. 
SUPPLY < | GENGINE 2» С, 
PUMP - dE Ue |  — water C 
| a NUM —PUMP á . 
NOTE: USE: ç CRANKSHAFT |. HOUSING 
EXISTING. | е D 
| С ~ — WATERPUMP FEL 
| T INVERTED <<. HOUSING `` xj. del ne TEE 
. RIGHT SIDE VIEW ` FLARE TUBE BOLT 22 FRONT VIEW. 2202-2002 F | 
йы © NUT D ur Шаға аа CONEE үш V5935-2A 


- 


' Ж М 


2. Place a suitable non-breakable container (1; /2 


liter ог 1 pint minimum) Rotunda Safety Can `.. 
018-00003; or equivalent at the 'énd of the · 


disconnected fuel line (a piece of hose may be 


needed on the fuel line end). Crank engine ten ` 


seconds. The fuel pump should deliver 1/3. a 
of fuel, or, more. 


`~ 


3. If fuel flow is to. specification, perform pressure, i. Ки 


_ test. 


4. If fuel flow is low, repeat test using a remote | 


non-breakable container of diesel fuel. Remove 


| Pressure Tests 


Connect Rotunda Vacuum and Pressure Tester ` 
059-00008 or equivalent (0-103 kPa or 0-15 psi) 


to the injection pump end of the fuel line. ANG 


"T' is required.) 


Crank the engine for 10 seconds and réad the 
.- pressure. Refer to the fuel system specification 


me fuel оз from fuel Боор inlet supply line. 
2 Connect. a length of fuel hose from the fuel 


supply line to the non-breakable container and 


. repeat Step 3. If fuel flow is to specification, the 
problem. is either à plugged fuel/water 


separator or, a kinked ór leaking fuel hose. 
Service as necessary. 


If fuel flow. IS Below specification, replace fuel 


| аа 


- at the end of this Section for the fuel.pressure 
specification. If pump pressure is too low or too 
. high install a new fuel pump. 


Connect fuel line. . 
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25-025 ` | Fuel Supply Pump—Diesel Engine | | ^ ^ 25-02-5 


REMOVAL AND INSTALLATION. 


Removal 


24. Loosen the threaded connection(s) with . the . 
proper size wrench (flare nut wrench preferred) - 


and tighten snugly. Do not remove lines at this 


time. If rubber hose outlet SORDOCHOH is used 


до to Step 2. 


Loosen mounting bolts арро. two 


turns. Apply force with hand to loosen fuel 
pump if gasket is stuck. Rotate the engine, by 
- nudging the starter, until the fuel pump cam 
lobe is near its low position. The tension on the 


fuel pump will be greatly reduced at the low cam ` 


position. 
NOTE: Outlet line is КЕНТТЕР 


.3. Disconnect the fuel pump inlet, outlet and fuel - 


vapor return line, if so equipped. ` 


WARNING: USE CARE TO PREVENT 
a OF SPILLED FUEL. 


“Remove the fuel pump. attaching: bolts and 
remove the pump and gasket. Discard the old 
SORS 


SPECIFICATIONS `` 


.| Engine і 3 Static Pressure 
Әр Liter (CID) kPa. (PSI) 


Installation 


1... Remove all fuel pump ҮНІ material from the 
. engine and the fuel PHP if — the 
. Original pump. 


Install the attaching bolts into the fuel pump and 
install a new gasket on the bolts. Position the 

. fuel pump to the mounting pad: Turn the 

` attaching bolts alternately and evenly апа 

tighten them to 26-37 N-m (19-27 ft-lb). 
Install fuel outlet line. If it is a threaded 
connection, start fitting by. hand to avoid . 
| crossthreading. Tighten to-20-24 N-m (15- 18 
ft-Ib). Du рі 


4. Install inlet-line. Install hose lame tat 


NOTE: If rubber hoses are cracked, hardened or | 
frayed, replace. them with new "gasoline'" os. 
hose. - 


5. ` Start engine and observe all connections for 
. fuel leaks for two minutes. 


| 6. Stop engine and check all fuel.pump fuel line 


connections for fuel leaks by'running' a finger · 
under the connections. Check for oil leaks at, | 
the fuel pump mounting gasket. ` | 


Mounting Bots ^ ^ ~ | Fuel Lines to Pump 
Nem (Ft-Lb) | ШЕ Nem (Ft-Lb) 


7.3L (445) 41-55 (6-8) 26-37 (19-27) 20-24 (15-18) 


29 Оп engine with temperatures normalized and at normal E idle speed, transmission neutral. . "t 2507. S. . СҰ5514-28 


ROTUNDA EQUIPMENT ^ — 


059- 00008. M ) "n "Vacuum: -and Pressure Tester ` 
018-00008. — | WC ‚ L: Safety Can: | 


CV2454-1E 
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25404 7. 


25-40-1 

SECTION 25-40 Air Cleaner—Diesel == = | 
SUBJECT | PAGE SUBJECT ` ro " : ро. RAGE 
| DESCRIPTION `. «o ee ee ГҮ ee 25-40-1 VEHICLE APPLICATION NX eee Taa. Di. 25-40-1, 
REMOVAL AND INSTALLATION ` m | t or Wt 


Filter Element ............ еге ьс 404 


VEHICLE APPLICATION .. 
27.31. Diesel Engine. 


DESCRIPTION ` 


A dry-type air cleaner: ‘is standard equipment on all 
Ford trucks equipped with diesel engines. Air is filtered 
through a-pleated, chemically treated paper element to 
remove contaminants .before entering: the Enos 
induction. system. | 


Air cleaner installations are shown | in Figs. 1, 2 ‘and 3. 
REMOVAL AND INSTALLATION: 0 
Filter Element 
Removal 


1. Loosen wing. bolt. Then, 
assembly .as a- unit: ‘before disassembly. . 


Before installing a new. element in the air cleaner, 


Ө К ше following items: 


'ENSURE THAT WATER DRAIN . 
HOSE IS NOT DOUBLED UNDER 
AIR CLEANER AFTER INSTALLATION 


remove air “Gleaner 


а. леке haces should: be clean and 
undamaged. 


b. Inlet tube should be clean and undamaged. 


Element should be dry and:free of holes, 
ruptures, damaged gaskets or ‘dents іп end 
` covers and liners. ` P | | 


d. ` Elément retaining nut or г boit should have the 
. "gasket washer attached and it should be in 
. good condition.: š 


e. . Inspect water drain hose (F- Series only) tor А 
. possible restrictions caused by contaminants. 
| Пер 866! hose (9F765) if cracked or damaged. 


Installation TT .. 
After the air cleaner, dement dust cup ій other | 


parts are found to be in ! good condition, (а ele the 
. parts. ^. — | 


/... Install the demen. Ensure. the Ба s of the | 


жапе seals поа” the element. 


AIR CLEANER 
°? ASSEMBLY. ` . 


| SNAP DUCT OVER |: 
TABS AT AIR. . 
CLEANER AND AT 
|) · INTAKE TUBE 
ASSEMBLY . 


— AIR CLEANER `> - 
ASSEMBLY-9600 . 


© INTAKE TUBE 
— ASSEMBLY 
9C675 - 


27 
T S x 
бы d " 
- ` - 
ж . 
` + 
` ` 
>. В 
. £ Ë 
' 
. 2 а 
as 4 
3 
Й 
2 
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Fig. 1 Typical Installation for F-150—F-350—7.3L Diesel Engine — 
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25-40-2 mE | Air Cleaner—Diesel -©  - — O 25-402 


_ AIR CLEANER 


| WING BOLT 
SNAP DUCT OVER TABS'AT ` ` 
AIR CLEANER ANDAT ` 


INTAKE TUBE ASSEMBLY Ü | AIR DLEANER | 


ADAPTER | 
Ж FRONT OF VEHICLE 


9B676__ ee 
s ` = GANN — 


с” і " 


(op) er view Y 


on 4, 
MO 


С, 


. ` — 


. ADAPTER 
9B676 
AIR CLEANER: 
7 INLET TUBE 
FRONT OF VEHICLE 9A675 
AIR.CLEANER ` i d 
2. | INLET TUBE ` . | SCREW AND. 
«фз . 7 77 *9A675 ^ . | i а | WASHER 
s | n б Е ASSEMBLY 
FRONT OF VEHICLE — `. m 13 ; ; 382944-S2 
CD | О F | TIGHTEN TO 
"| 4-5.6 Nm 
pr -SCREW AND iol (35-50 IN-LB) 
72.7) WASHER ASSEMBLY | 9 | 
3t p i 382944-S2 INS E. К BRACKET 
` TIGHTEN TO 4-5.6 Nem : | 
(35-50 IN-LB) 


2222 MAIN VIEW. 
| \/5515-2А 


Fig. 2 Typical Installation for E-150—E-350—7.3L Diesel Engine. " E 


CAUTION: On F-Series, a special water resistant 3. Install air cleaner assembly and tighten wing bolt 


element is required. Ensure to use only a specific | securely. | 

Ford replacement. Use of other elements could JU | —- 
result in serious engine damage. . | . 4. On F-Series only, ensure that the rubber water 
2. Install the cover. Ensure gasket, if supplied, is in drain hose is not doubled under, kinked or bent 


place.“ Replace а worn or damaged gasket. | and is positioned freely. 
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25-40-3 — ir Cleaner—Diesel | a 2 25-40-3 


‘WING BOLT 
390816 

2.3-2.8 NM. «. 
(20-25 IN-LB) 


AIR CLEANER 
ASSEMBLY : 
- 9600 


еМ, 


AIR INTAKE 
_ TUBE-9C676 - 


FUL B Rs 


101008181. 


FE 


йй! R S IL u 
DL ILU H ILILILILILILI 


- AIR CLEANER 
DUCT ` 
98676 ` 


` BOLT 
. 16-20 Nem 
(12-15 FT-LB) 
FRONT OF VEHICLE 
2 5 x жыға ee Шә M “Sas T AIR CLEANER 
2 2 | E 2: E Y ASSEMBLY 


9600 


ALIGNMENT „ 
TABS 


V6282-2A 


FIG. 3 Installation—F-Super Duty Commercial Stripped Chassis Vehicles—7:3L Diesel Engine 


d . ` 
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Fuel Tanks and Lines—Diesel Engines 


SECTION 25-50 Fuel Tanks and Lines—Diesel Engines 
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| DESCRIPTION | | | 

Fuel Selector valve (Vehicles with Dual ` 
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VEHICLE APPLICATION | 
All Models With 7.3L 9888 pM 


DESCRIPTION Е 


Typical fuel tank and line installsions are shown in 
Figs. 6 through 22. Refer to these illustrations and 
remove damaged or worn parts as necessary. 


Push Connect Fittings 

. Push connect fittings are used to make most fuel line 

connections in diesel fuel systems: These fittings must 

be serviced as outlined. Service is not possible if the 

fitting is damaged, except to replace a damaged 

retaining clip. 

Fuel Tank Filling | 
Expansion of fuel due to temperature increases, or 


overfilling ("topping off") could cause fuel overflow at ` 


the filler cap when the vehicle is standing or the cap is 
removed. To minimize this condition, it is recommended 


that the amount of fuel put in the tank when filling be | 


limited to the automatic pump shutoff. If vehicle has two 
tanks, use fuel from both tanks after fill-up to reduce 
fuel levels. 


Fuel Tank Draining 


_. Use appropriate adapter to connect Rotunda Suction 
Pump 034-00006 or equivalent suction pump to the fuel 
hose (at the fuel sedimenter-to-fuel tube connection) 
and drain the fuel tank. 


Fuel Selector Valve (Vehicles with Dual 
Tanks Only) 


Refer to Figs. 1, 2 and 3. 


The 6-port diesel fuel valve is: powered by a small 
electric motor which opens and closes the valve ports. 
The supply and return ports for either tank. open and 
close simultaneously. The valve is shifted to the front 


^FRAME DOUBLER: — 
| (F-350 CHASSIS ` 
` CAB ONLY) 


6-PORT 
FUEL-TANK ` ` 
SELECTOR VALVE 


FRAME 


ELECTRICAL 


CONNECTOR ала. aa 


FIG. 1 Fuel Tank Selector Valve— Typical 
mode (that is the front supply and return ports open to 


` the engine supply and engine return port respectively) . 


by applying a positive 12 volts to terminal number.2 and 
ground to terminal number 1: When the valve reaches | 
the front mode position, an internal switch opens the 
circuit and stops the motor. Returning the valve to the 
rear mode is accomplished by reversing power: positive 
12 volts to terminal number 1 and ground to terminal 
number 2. Terminals 3 and 5 connect to the front and 
rear fuel tank senders respectively, and terminal 4 feeds 
the fuel gauge. In the front tank mode an internal switch 
connects terminal 3 to terminal 4, thus supplying the 
front tank sender signal to the fuel gauge. Terminals 4 
and 5 are connected in the rear tank mode. Therefore, a 
change in the fuel gauge reading (assuming at least 1/4 


tank fuel level difference), means that the valve has 


shifted. 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


25-50-2 io Fuel Tanks and Lines—Diesel Engines КЕ B | 25-50-2 


SELECTOR SWITCH 
E7TB-9A050-AA 


22. BLUE CONNECTOR ` _. 
ЕС Zu T 


| ` CONNECTOR 
FRONT ` ON _ 
А . HARNESS 


SWITCH ELECTRICAL TABLE 


SWITCH | SWITCH TERMINALS 
POSITION 


1 AND 
2 АМО 


- VALVE ELECTRICAL TABLE 


Nm uu 
T ET 


FUEL VALVE 
E7TB-9F271-AA | 
(SHOWN IN FRONT POSITION) 


“ 
” Ld 


SELECTOR SWITCH _ 
E6UB-9A050-AB 
BLUE CONNECTOR 


E7TB-9F271-BA. 
FUEL VALVE ` 


(SHOWN IN FRONT POSITION) 


FIG: 3 Fuel Tank Selector Valve Wiring Diagram—E-250—E-350 


CONNECTOR ОМ. 
HARNESS | 


FRONT TANK EAM REAR TANK 
- FUEL SENDER mx ce "| FUEL SENDER 


- 


4814-28 | 


5 


"won [SWITCH TERMINALS] ` 
ғовтоһ|” Bs [ e- 1.. 
LFRONT | LAND 2 | 4 ANDE] 


VALVE ELECTRICAL TABLE 
VALVE .. 


jposition л [2 з | 4 | 


| | e REAR ТАМК > 
А52 CONSZ [FUEL SENDER `: 
FRONTTANK Loon 07 AW SPA BM | 

FUÜEESENDER: = трн SHOR UE. s t LOT Sl. сз a DEM 


> 


70. Vag17-2c .. |" 


` 
- 


- 
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Fuel Tanks апа Lines—Diesel Engines 


25-50-32: 


саса са сз о ты ааа аа е NT I a A IE ST СА TE LT GEL шс IETS, 


Power is supplied to the fuel tank selector switch 


from the fuse panel when the ignition switch is in the ON ` 


position. This power goes through the fuel tank selector 
switch directly to the motorized fuel tank selector valve. 


With the fuel tank selector switch in the front tank 
position, power is supplied from the selector switch to 
terminal number 2 of the fuel selector valve (Figs. 2 and 
3). The ground path is completed through terminal 
number 1 of the fuel tank selector valve and is grounded 
through the selector switch. This causes the fuel 


selector valve to rotate internally, opening the ports to `: 


the front tank position which allows fuel to flow through 
the fuel line to the engine. | 


With the fuel tank selector switch in the rear tank 


position, power is supplied from the selector switch to 


terminal number 1 of the fuel tank selector valve. The 
ground path is completed through terminal number 2 of 


the fuel tank selector valve and is grounded through the 


selector switch. This current path causes the motorized 
valve to rotate internally, opening the ports to the rear 


tank position which allows fuel to flow through the fuel 


. line to the engine. 


NOTE: When diagnosing the selector valve for failure to 
switch tanks and voltage is on terminals number 1 апа. 


number 2 of the valve, ensüre the ground ^ wire is 
attached below the. instrument panel. | Í 


Fuel/Water Separator  - 


Water should be drained from the engine mounted 
fuel/water separator whenever the warning lamp comes 
on or every 8046 km (5000 miles). More frequent drain ` 
intervals may be required е: оп fuel ашату апа. 
vehicle usage. 


The instrument panel warning: lamp. (WATER ІМ. 
FUEL) will glow when approximately 0.1 liter (0.1 quart) 
of water has accumulated in the sedimenter. When the 
warning lamp glows, shut off the engine. as soon as 
safely possible. . | 


Drain Procedure | | 
Refer to Section 22-08, 7.3L V- 8 Diesel се 


DIAGNOSIS 


Refer to the following diagnosis charts for ше valve 
system troubleshooting. — 


For diagnosis of fuel indicating system problems with е 


. fuel selector valve, refer to Fuel Indicating Systems, 


Section 33-20. For the following diagnostic procedure 


. both tanks must contain some usable fuel. 
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FUEL SELECTOR VALVE DOES NOT CHANGE TANKS — 7.3L DIESEL WITH DUAL TANKS 


TEST STEP RESULT _ACTION TO TAKE 
EN CHECK FOR VOLTAGE | 


| ° Disconnect electrical connector from tank selector ‘Voltage present” GO to A2 
` valve. E : ; 22 


ө Turn ignition to RUN position. | No voltage présent  . | 1 GO to AS. 


,; ө Move selector switch to Front position and check for ` 
voltage between connector terminals No. 2 and No. 
1 ` . , 


| A2 | CHECK VOLTAGE mE | 
| © Check voltage between terminal.No. 2 and ground. | Voltage present ` b GO to A3. 


Е No voltage present — ӨО to A5. 
EN CHECK FUEL VALVE MOTOR uS us | | 


ө supper motor terminal: No. 2 to battery positive and | Motor runs in both GO to A6. 
motor terminal No. 1 to frame ground. - | directions . Е 5 | 


ө Motor should run. | . | Motor does not run in REPLACE motor. 
I one or both directions ` | | 
ө Reverse jumper leads to motor. Ж 


e Motor should run in opposite direction. 
| A4 | CHECK GROUND CIRCUIT | 


€ Check for open ground circuit from motor, шы | | GO to A6. 
switch to ground. RS | 


| | E REPAIR ground circuit. 
| A5 | CHECK FUSE NE 


e Check ion voltage across fuse No. 15 (10 ш іп О >| GO to A6. 
fuse panel. “ | 


REPAIR short(s) іп 
selector valve circuits as 

| necessary. REPLACE 
fuse. REPEAT Test Step 
Al. 


| A6 | CHECK SELECTOR SWITCH CONTINUITY 


. e Remove fuel tank selector switch mounting screws | | GO to A7. 
and disconnect switch from harness connector. | жеген 


ө With selector switch in Front (F) position, check for х" | REPLACE fuel selector 
continuity between terminals No. 1 and No. 2 and | ç 4 switch. : 
between terminals No. 4 and No. 5. ) 


e Move selector switch in REAR (В) position, and 
- check continuity between terminals No. 2 and No. 3 
and between terminals No. 5 and No. 6. 


CV4262-2D . 
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FUEL SELECTOR VALVE DOES NOT CHANGE TANKS — 7.3L DIESEL WITH DUAL TANKS (Continued) 
| TEST STEP NE | RESULT ACTION TO TAKE. |. 
CHECK CONTINUITY OF CIRCUITS 974 and 674. поса Pu | | 


€ Check continuity of circuits 786 (red) and 789 
(brown/white) between selector switch and selector 
valve.’ 


| A8 | CHECK FOR FUEL FLOW FROM FRONT TANK 


ө Turn ignition to RUN position. 


GO to A8. 


REPAIR open circuit(s) 
as necessary. 


CONNECT rear supply 


ө Move selector switch to FRONT position and turn ine: GO 10 nu 


ignition OFF. 


e Disconnect the fuel supply line from rear tank to 
selector valve. 


GO to А9... 


e Remove vacuum purge valve from fuel filter 
adapter. 


. € Install adapter 3019 from Rotunda Pressure Test Kit ` 
014- 00702 or equivalent. 


e Start engine and let idle with no load. 


` °. Open clamp on sample hose, allowing fuel to flow 
‚ into a suitable container. 


ө Check for solid, continuous flow of fuel. 


INSTALL SUITABLE | 
PLUG INTO THIS 
PRESSURE TAP 

FITTING 


FUEL 
. FILTER 
ADAPTER 


. FUEL 
FILTER 


ADAPTER-3019 
(PART OF ROTUNDA 
PRESSURE TEST KIT 
014-00702) 


BY-PASS FUEL SELECTOR VALVE 


е Disconnect the: supply line to the engine at the 
‘selector valve. 


REPLACE fuel selector 
valve. 


e Disconnect the supply line from the. front tank at the 
selector valve. 4 


GO to A10. 


e. Connect the two lines together using a suitable 
length of fuel-hose equipped with two male . 
connectors and repeat Test Step А8. 


CHECK SYSTEM FOR RESTRICTIONS 


CHECK fuel tank for ` 
sufficient amount of fuel. 
REPEAT Test Step A8. 


С Check front fuel tank sender, sedimentor, fuel filter 
and fuel lines for kinks or restrictions. 


CLEAN, REPAIR or 
REPLACE components 
as necessary. REPEAT 
Test id А8. 


СУ4263-2Е 
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' FUEL SELECTOR VALVE DOES NOT CHANGE TANKS -- 7. 3L DIESEL WITH DUAL TANKS (Continued) 


| | TEST STEP - > I -RESULT “ACTION TO TAKE 
"A11 | CHECK FUEL FLOW FROM REAR ae aa ae pem — 


o9 Turn ignition to RUN position. | E | 5 . x EAE Fuel supply system OK. 


CONNECT fuel line to 


e Move selector Switch to REAR position and turn 
` ignition OFF. 


° Disconnect the fuel supply line from front tank to 
“selector valve. 


fuel injection pump. | 
CONNECT the front tank 
supply line. GO to Test. 
Step Ein 


e Remove vacuum purge valve from fuel filter . v Уе 
. adapter. . ` | Ter ж D SEN = GO to A12. 


e Install adapter 3019 from Rotunda Pressure Test Kit 
014-00702, or equivalent, see step A8. Í 
ө Start engine and let idle with no load. 


e Open clamp on sample hose, allowing fuel to flow . . 
into a suitable container. | е 


ө Check for solid, continuous flow of fuel. | | | 
‚ CV5048-2B · 


FUEL SELECTOR VALVE DOES NOT CHANGE TANKS - - 7. 3L DIESEL WITH DUAL TANKS (Continued) 


5 t _ TEST STEP | Қ RESULT ACTION TO TAKE 
| A12 | BY-PASS FUEL SELECTOR VALVE M тару E | 


° Disconnect the supply ine to ) the onging at the i Е an ` | | REPLACE fuel. Selector | 
selector valve. ; | a. Valve. | 


e Disconnect the supply jine from the rear tank at the us. ы ote м Eu | i 
selector valve. | "EIU LS . >| GO. to A13. 


ө Connect the two lines together using a suitable 
length of fuel hose equipped with two male 
connectors and ae Test Step А. 


.| A13 | CHECK SYSTEM FOR RESTRICTIONS . > | 

| ` € Check rear fuel tank sender and fuel linesto `° | ` ur CHECK fuel tank for 
selector valve for kinks and restrictions. ` am «s кы 52% . . |. Sufficient amount of fuel. 
ONE E | x Š vs | | REPEAT Test Step А11. 


| CLEAN, REPAIR or 
| REPLACE components 
as necessary. REPEAT 
Test Step А11. 


CV4264-2B 
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| ENGINE RUNS ROUGH OR FLOODS OUT - — ONE TANK POSITION ONLY — 7. 3L DIESEL WITH DUAL TANKS ` 


| TEST STEP 
EINE FUEL RETURN TO SELECTOR VALVE. 


ө. Disconnect fuel return line from éngine. at selector 
valve and insert line. into. suitable container. 


e Turn ignition to. RUN position and move tank 
А selector switch to problem tank. ' 


.. € Start engine and check for a solid, continuous flow 
of fuel. | 


| B2 | CHECK FUEL RETURN TO TANK ` ` 


e Disconnect fuel return line from the ови tank | 
from selector valve. Е 


. € Attach a length of 7.9mm (5/16 inch) diameter hose 
10 selector valve return port arid insert une into 
2% suitable container. . - p 


e Start engine and СЧ: for: a ‘solid, continuous flow 
о! TUEL 


“HAIRPIN” E CMM TC See 
4 CLIP ^. . "e: Bree O-RINGS 
N802239-S... qug EAD s | 


S STEEL ` 
TUBE 


. SPACERS. 


. BODY.. ` 


.TYPICAL 7.9mm 
. (5/16" INCH) 
` PUSH CONNECT ` 


- 


FIG. 4 Typical Push Connect Fittings | 
REMOVAL AND INSTALLATION 


NOTE: Torque көбіне аге included on applicable 
figures. LE 


Fuel Lines and. Hosés | 


Push Connect Fittings | 


| Push connect fittings for 7. 3L. diesel Systems have 
two sizes for 9.5mm er nen and 7. 9mm (5/16- inch) 
tubing. . 


Disconnect. all push connect fittings from 
components (sender, 6-way valve) prior to component 
removal. The. push connect fittings to connect flexible 
fuel lines to the -fuel: tank sender often cannot be 
disconnected: until the tank is partially lowered, just 
before removing the fuel tank completely. (Fig. 4). 


RESULT ` 


| . ACTION ТО TAKE 


TURN engine OFF. 
. CONNECT fuel return : 
line to selector valve: | 

GO to B2. 


| CHECK return line for 
. | kinks or restrictions. 
REPAIR or REPLACE 
. | as necessary. REPEAT 
e | Test Step B1. : . 


CHECK fuel. sender. and 
fuel line to tank for kinks 
or restrictions. REPAIR 

. or REPLACE as 
| necessary. RUN engine : 
and CHECK for smooth 
running.. - | 


| REPLACE jue! Va ves 


CV4265-2C 


CLIP — 
N802241-S 


TYPICAL 9.5mm 
(3/8 INCH) ` 
PUSH CONNECT 


` V4780-2D - 


7.9mm (5/16- Inch) or 9. 5mm (3/8- Inch) Fittings ` 


Removal 


1. Inspect the visible internal portion of fitting for dirt : 


accumulation. If more than a light coating of dust is 
present, clean the fitting before disassembly. 


2." Some adhesion between the seals i in the fitting and 


tubing will occur with time. To separate, twist the 
fitting on the tube, then push and pull the fitting ` 
until it moves freely on the tube. | 


3. Remove "hairpin" type clip from fitting by first. 


bending the shipping tab downward so that it will | 
clear the body (Fig. 4). Next (using hands only), 
spread the two clip legs about 3.0mm (1/8 inch) 
each to disengage the body and push the legs into 
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' the fitting. БЕ тетомді 15 accomplished by 


lightly pulling from the triangular end of the сір | 


' - and working it clear of-the tube and fitting. 
CAUTION: Do not use any tools. 


4. Grasp the fitting. and hose assembly. and pull in an 
. axial direction to remove the fitting from the tube. 


'5. When fitting is removed from the tube end, inspect 


the fitting and tübe for any internal parts that may: 


have been dislodged from the fitting. Any loose 
internal parts should :be immediately installed, 
using: the mating. bo to insert the parts. 


Installation: | Е | 
1. ^ It is recommended that the Original retention clip 


_ not be reused in the fitting. To install the new clip, ` 


insert clip into any two adjacent openings with the 
triangular portion pointing away from the fitting 
‘opening. Install clip to fully engage the body (legs 
of "'hairpin" clip locked on outside of body). 

| Piloting with an.index finger is necessary. 


Re Before installing the fitting on the tube, wipe tube 
| end with. à clean cloth. Inspect the inside of the 


fitting to ensure. it is free of dirt and/or 


obstructions. 
3. То install the fitting onto the tube, align the fitting 


_and tube axially and push the fitting onto the tube 


end (Fig. 5). When the fitting is engaged, a definite 


click will be heard. Pull on fitting to ensure it is fully | 


engaged. 
Fuel Lines—Steel 


Engine Compartment 


Fuel supply tubes and the various fuel lines need not 
be serviced as assemblies. They may be cut, squared 


and formed out of rolls of fuel system service tubing and . 


V4779-1A 


FIG.:5 Connecting "Push Connect" Fittings 


Fuel Tanks and Lines—Diesel Engines " | 


25.60: 


hose material available at dealerships, ога. service part Do 


тау be purchased. © 


A damaged section of tubing (бб {һап 305mm (12 | 
inches) сап be cut out of the existing line and replaced 
ру a comparable service. tubing section, spliced into the. 
line by means of connecting hoses. and retaining . 
clamps. A damaged section of tubing shorter than 
305mm (12 inches) can be cut out of the line and 
replaced by a enge) of service hose and two retaining 


` clamps. 


All replacement hoses must be cut to a length that 
will ensure proper clamp retention. 


Removal . 


1.. Disconnect the’ damaged line at both ends. 
Remove the line from the holding clips along. the 
frame. : Remove all damaged hose and. tube 

. sections, |. | x 


Installation 


. 1.. Cut anew section. of tubing to approximately the | 


. same length as the section to be replaced. Allow 

extra length for flaring the ends of the tubing where 
. required. Square the ends of the cut tubing with a 
file. . . 


222. Ream the inside edges of the cut tubing with the 


reamer blade on. the tube cutter. Be sure metal 
‘chips are removed from inside the tube(s). Double 
flare the ends of the cut tubing, as required. 


3. ` Bend the tube section to conform to the contour of 


the original tube. Cut an ample length of hose to 
form a coupling between the ends.of the fuel lines. | 
Connect the hose couplings’ to the tubing and 

install the retaining clamps. . 


| and check. for leaks.: 


24. Position the lines in the: clips. Connect the lines - 


Fuel Tubes-—Plastic ` 


CAUTION: Ford approved nylon fuel tubing is made | 
from material which has been tested and proven to 
be acceptable for use with commercially available 
fuels. it is also resistant to most environmental 
conditions. Avoid using alternate tubing materials. 


- Use of norm approved tubing could pose: a hazard in 


ser vice. 


CAUTION: Plastic fuel tube must not be repaired 
using hose and hose clamps. Push connect fittings 
cannot be repaired except to replace the retaining 
clips. Should the plastic tubes, push connect fittings 
or mating tube ends become damaged and leak, 
approved service parts (Fig. 27) must be used to 
service the fuel lines. 


The 7.3L diesel engine uses flexible fuel supply: and 


return lines. These nylon lines replace most of the ` 


conventional steel tubing. The plastic fuel tube 
assemblies are secured to the-body rails with clips.. 


CAUTION: The plastic fuel lines can be damaged by 
torches, . welding sparks, grinding and other. 
operations which involve heat and "high: 
temperatures. If any repair or service operation will 
be used which involves heat and high temperatures, 
locate all fuel system components, especially the ` 
plastic fuel.lines to be certain. they will; not. be 


‚ damaged. It is recommended that the. plastic. fuel | 
tubes be removed from the vehicle if a torch or high ` 
` heat producing equipment is to be used for service | 


in the 1919109; areas; - роз 
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^ WATER | P . TRIPLE | 
| SINGLE CLIP | 
SEPARATOR NOD эры | | (7 CLIP DOUBLE ` 
! . HYDRAULIC CLUTCH HOSE ` ^ 802770 CLIP 
— N802769-S 


RETURN TUBE | 
ASSEMBLY-9B337 | SUPPLY AND ` 
RETURN TUBE 

ASSEMBLY-9H334 


SUPPLY. AND 
RETURN . 
TUBE 
ASSEMBLY 
9J337 


9F271 


VIEW R = DOAK, ы E CL” 
— = “©. ЖАЗА TRIPLE 
co TT 28 2 ч ` Š . | ` + N боо Қ CLIP 
i \ A N IT: | T N605909 . 8027705 + 
J 5 vM SSS - à SIX PORT | 
| , „ч i .- ‘VALVE ASSEMBLY 


TRIPLE CLIP 
N802770-S 


FRONT OF VEHICLE ` 
ы { \FRONT FENDER 
SINGLE CLIP | 


A. -— APRON 
м802768-5 VÀ SUPPLY TUBE,/ SUPPLY TUBE 
. .ASSEMBLY-9H336 | ASSEMBLY-9289 | SPEEDOMETER CABLE 
SINGLE CLIP 
N802768-S 
-.133 INCH, 136 INCH, 161 INCH WHEELBASE 
оя . MAIN VIEW 


CLAMP 
383521-S 


expen PD NUI CS 


un "d 


_ FRONT OF VEHICLE 


| — be. b. $i T — 
B AES (ЛЫ v 
= & % LU d 
SD A 


(Pr) — 
= 


CLAMP | 
389253-S 100 


FRONT OF VEHICLE. 


ем. DOUBLE CLIP 
з et a N802769-S 
RETURN TUBE | 
' ` ASSEMBLY-9B337 @ 


VIEW IN CIRCLE М 
BRAKE TUBES 


RETURN TUBE 
ASSEMBLY-98337 


SUPPLY TUBE 
ASSEMBLY-9289 


RETURN TUBE 
ASSEMBLY-9K159 


SUPPLY TUBE 


SINGLE CLIP 
N802768-S 


SIX PORT VALVE 
‘ASSEMBLY-9F271 


ASSEMBLY ` 
` 9289 


RETURN TUBE, 


SINGLE CLIP  : ASSEMBLY:9C318 


Ж? N802768-S ' `- PRONT OF VEHICLE 


VIEW P ` 


SUPPLY TUBE 
9A327 


VIEW Y 


V5330-2C 


FIG. 6 Fuel Line Installation—Aft Axle Fuel Tank, 133 Inch Wheelbase—F-250—F-350 
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.. MIDSHIP TANK 
"ASSEMBLY-9002 


DOUBLE CLIP .. 
N802769-S ` 


| 22 Ар а 7^4 u 
FUEL SUPPLY AND. SEEN | 
RETURN TUBE Е = 
A _ = >> , TRIPLE CLIP 
SSEMBLY9H334 <% . N802770-S 
| TRIPLE CLIP | 
N802770-S 


MAIN VIEW 


TUBE AND HOSE 
“ASSEMBLY ` 
|... PUMP INLET 
E3TA-9H336-G 


A 


_ VIEW Y 


FRONT OF VEHICLE 


FIG. 8 Fuel Line Installation—Midship Fuel: Tank, 137 Inch Wheelbase—F-250—F-350—F-Super. Duty 


1. Exhaust or suspension componerits in proximity to 
fuel tubes. PCM ға : | 


2. ) Underbody frames, rails and crossmembers (LH i 


side). 


3. Dash panel, under vehicle or inside the passenger 


compartment (lower LH side). f 


` € 


- 


. Fuel Tanks and Lines—Diesel Engines 


TRIPLE CUP ·- = 
№8027705 "4. 
` VIEW SHOWING 7.3L DIESEL | 
137 INCH, 161 INCH WHEELBASE `` ` 

I . ИЯ 


and 48, ... . 


25-50-10 


° 22.77 REAR TANK | ' ж 
9104 ` FRONT OF VEHICLE - 
DOUBLE CLIP : 
N802769-S 


cy 


— TRIPLE CLIP. 
". N802770-S `| 


SUPPLY AND - 
RETURN TUBE __. 
` ASSEMBLY-9J337 


— 


k +` 
1 


DOUBLE CLIP 
N802769-S / 


_ TUBE ASSEMBLY 
FUEL TANK TO 

FUEL FILTER 

_ EBTA-9323-F 


. TUBE ASSEMBLY. . 
FUEL-RETURN FRONT 
Е5ТА-98337-МА . 


TOME: | » V4835-2C 


. Fuel Tanks I 


F-250—F-350—F-Super Duty- Chassis Cab and ` 


| Commercial Stripped. Chassis 
-- Aft-Of-Axle Fuel Tank 


. Fuel tank installations are shown in Figs. 14, 15, 16 


10 è` ` 
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BRAKE 9289 
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389521 


TUBE 
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383521 - 


CLAMP 


CLAMP: 
381110 
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LINE 
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FIG. 9 Fuel Line Installation—Aft Fuel Tank—F-Super Duty Commercial Stripped Chassis Vehicles 


$әшбиз Jeseig—seur] pue syue L jany 


| un 2 A | 1 7 ЕЕ Ss | о . | 
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Removal 


1. 
2. 


— TRIPLE 


- -N802770-S 


Raise the rear of the vehicle. 


To avoid electrical sparking at the tank, disconnect 
the ground cables on both batteries. Then 
disconnect the fuel gauge Seneng unit wire at the 


. fuel tank. 
. On И with dual tanks, disconnect the ground 


wire after both tanks have been drained. Siphon 
the fuel from the tank into a suitable container at 
the hose between the fuel pump and the fuel tube. 


If the fuel gauge sending unit is to be removed, turn 


the unit retaining ring . counterclockwise and | 


remove the sending unit, retaining ring and gasket. 


` Loosen the: clamp on the fuel filler pipe at the tank 


and disconnect the filler pipe hose, pulling along 
the rubber inner tube from filler:neck. | 


If removing the metal type tank, support the tank 
and remove the bolts attaching the tank supports 


lower the tank. Complete removing the filler pipe if 
not possible in Step 5. Remove the skid plate and 
tank from under the vehicle. Disassemble the skid. 
. plate from the tank. 


Installation 


1. 
2, 


to the frame. Carefully lower the tank. Finish | | 


removing the filler pipe and filler pipe vent hose if 


not possible in Step 5. шанды the tank under the 


vehicle. 
If removing the plastic ae tank, support the tank 


апа remove the bolts attaching the combination ` 
skid plate and tank support to the frame. Carefully 


RETURN 


ASSEMBLY 


DOUBLE 
CLIP 


FRONT OF VEHICLE | | 
| N802312-S 


e 


RETURN 
TUBE ` 
ASSEMBLY - 

. 9K159 
RETURN 

2 TUBE 7 

ASSEMBLY. 
98337 . 


CROSSMEMBER 
- SUPERCAB ONLY ` 


CLIP - 


^ TUBE ' 
,. ASSEMBLY] - 
98322 [| 


SUPPLY ` 
TUBE 
ASSEMBLY 
9289 


TRIPLE 
: CLIP 
` N802770-S 


TUBE 
9C318 


DOUBLE CLIP 
N802312-S 


Install new support strap insulation as required. 


I installing the plastic type tank, preassemble the 
skid plate and ERE Ар to the tank (Figs. 15 
and 16). 


Raise the tank skid plate апа корон assembly 


and start the tank neck into the hose. 


Position the tank assembly against the ton straps 


or the frame and install the attaching bolts and 
nuts. Tighten the attaching bolts que nuts to 37- 50 


= Nem (27:37 ft- Ib). 


Insert rubbér inner tube inside “filler neck and. 
connect filler pipe hose. Tighten clamp to 9: 4 N:m. 


_ (27-35 in-Ib). 


If the’ fuel gauge sending unit was removed, mee 


-sure all the old gasket material has been removed 


from the unit mounting surface on the tank. Using а. 
new gasket; position the fuel gauge sending unit to 
the fuel tank апа secure with the іі ring. 


.-MIDSHIP | 


- TANK 5 
ASSEMBLY et 
d C c N802769-S 


. TRIPLE. 
CLIP 
N802770-S 


` SUPPLY 

TUBE E 
‚ ASSEMBLY ` 
TRIPLE F sŠ 
“СЫР | 
' N802770-S 


FOR 156 INCH WHEELBASE - 


MAIN VIEW 


TRIPLE 
CLIP 
N802770-S 


V5332-2B. 


FIG. 10 Fuel Line Installation—Dual Fuel Tank, 155 and 133 Inch Wheelbase—F- 250—F-350 Super Cab 
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Fuel Tanks апа Lines—Diesel Engines s .. 25-50-13 


10. 
11. 


VIEW Y 


TUBE AND HOSE 

. ASSEMBLY 

PUMP INLET 
E3TA-9H336-G ` 


. 11 Fuel Line Installation—Midship Fuel Tank, 161 Inch Wheelbase—F-250—F-350—F-Super Duty 


‚.. Connect the fuel gauge sending unit wire to the ` 


sending unit. 


. Connect the fuel line at the fuel gauge sending unit. 
‚апа tighten the clamps securely. Install the drain 
. plug, if so. equipped. Fill fuel tank. | | 


Connect both vehicle battery ground cables. 


Fill the tank and check all connections: for leaks. | 


Lower the vehicle. 


Midship Fuel Tank—Plastic 


Refer to Fig. 17... 


Removal ^" . | 
21. Drain the fuel into a suitable container by siphoning 
"^ | "through the fuel hose at the fuel pump-to-fuel tube 
connection. | 
2. To avoid electrical sparking at the tank, disconnect 
the ground cables on both batteries. 
3. Remove skid plate апа heat shields. - 
4. Disconnect the fuel gauge sending unit wire at the ` 
222 fuel tank. ТИЕ 2,5” . 
5.. “Loosen fuel filler hose -clamp at the tank and 
|... disconnect the fuel filler hose. - | 
6. Disconnect the fuel tube püsh-connect fittings at 
fuel gauge sending unit. — ^ | 
7. Support the tank. Remove the bolts from the . 
^ retaining straps and lower the tank to the floor." 
8. To remove fuel gauge sending unit, rotate 
threaded retainer ring counterclockwise with Tool 
.. (TBD) or equivalent. | 
9. To remove vapor valve, pull it out of the grommet. | 
10. 


Replace any worn or damaged parts. 


TUBE ASSEMBLY 
FUEL RETURN FRONT 
E5TA-9B337-NA 


. TUBE ASSEMBLY 


FUEL TANK ` 
+ TO FUEL FILTER | 
2. EBTA-9323:G - 


V4303-2C . 


£ 


Installation ` E P 
©- 1. Position fuel gauge: sending unit seal in. groove. 


- Then, position fuel gauge sending unit in tank and 
. install threaded retainer ring with Tool (TBD) or 
` equivalent. Tighten to 55-68 N-m (40.6-50.1 ft-lb). © 


22. Insert vapor valve into grommet. | 
: 8. Position tankin vehicle and secure retaining straps - 


to frame with hand-started attaching bolts. 
4. ` Position and. secure. fuel filler Hose оп fuel tank 
.- filler neck. Tighten hose.clamp to 3-4 N-m (27-35 
амы EE EU ж n 
5. - Clip vapor valve hose to frame rail. : "^ - . 
6. Connect the fuel tubes and electrical connector to 
the fuel gauge sender unit. : 
7. : Tighten strap attaching bolts to 16-24 М-т (11.8- 
_ 17.7 ft-lb). ` | | 


B 8. Position heat shield on fuel tank retaining strap 


studs and tighten attaching nuts to 8-11 N-m (5.9- 
8.1 ft-lb). ` | 


9.: Position skid plate in vehicle and secure the skid 
plate and heat shield to frame with attaching bolts 
and nuts. Tighten to 8-11 N-m (5.9-8.1 ft-lb). 


10. Position heat shield in vehicle and secure it to the 
frame and the heat shield with attaching bolts. 
Tighten to 8-11 М-т (5.9-8.1 ft-lb). 


11. Connect battery ground cables at both batteries. | 


12. Fill the tank and check all connections for leaks. 
Midship Fuel Tank—Steel | 


Typical fuel tank installations are shown in Fig. 19. 
Refer to the specifications for the capacities and usage. 
E | DAVE GRAHAM INC. 2012 
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25-50-44 ^ ^. | Fuel Tanks and.Lines—Diesel.Engines — ^ — .  .. 25-50-14 


(2, FRONT OF “L Ж | ` FRONT OF VEHICLE 

o» Қы aM | [| VEHICLE. | p ous | 
FRONT ОЕК, " 245 · = 4 5 

| VEHICLE 


STEEL TANK ` | 
МЕМ Y^ 


TUBE ASSEMBLY 
FUEL TANK TO | 
SELECTOR VALVE 


p FRONT OF VEHICLE 
TUBE ASSEMBLE | EDO 
FUEL RETURN 


<< . | TO TANK REAR | | D. 

2. | | | FUEL FILTER TO. V. - S318 Ж 

TUBE AND HOSE | | “SELECTOR VALVE V." TUBE ASSEMBLY 2. | S 
ASSEMBLY . | 9A325 · . ^ (FUEL TANK TO SELECTOR 


PUMP INLET ` : ` | VALVE INTERMEDIATE ' 


` . 9н336 | TUBE ASSEMBLY 98322 Dass С i | 
5 EN гос шм, FUEL RETURN ТО P Са ME PLASTIC Tan AL 

) 222 | FUEL RETURN FRONT, | TANK INTERMEDIATE ers | Шағын 
98337 E `9К159- Же ЯЗ ЕЕ MUT ОЕ. E 


--- 


ud TUBE ASSEMBLY TUBE ASSEMBLY 
TUBE ASSEMBLY. | FUEL RETURN FRONT FUEL RETURN TO 
FUEL FILTER TO " . E5TA-9B337-GA | . TANK REAR’ 2 
SELECTOR VALVE 8T i |. .EBTA-9C318-J = 
ESTA-9A325-B v ` 


TUBE ASSEMBLY 

FUEL TANK TO 

SELECTOR VALVE 
VIEW Z . Е5ТА-9А327-6 ``. 


dv 


TUBÉ ASSEMBLY 


FUEL TANK TO SELECTOR |© FRONT OF 
VALVE INTERMEDIATE * d | VEHICLE 


TUBE AND HOSE (С, 222 TUBE ASSEMBLY E5TA-9B322-F 0 || AX 95932. 


ASSEMBLY ^X | -> | FUEL RETURN TO 
-FUEL FRONT | | TANK INTERMEDIATE 
E3TA-9H336-G - ‚+ + ESTA-9K159-D. . 


М, А КАЛЕТ IE ы 1 А: FRONT OF VEHICLE - 
FRONT x “2-- и 2 ЕЕ ME M ET “+ E ü | E | | | s 
OF VEHICLÉ wt MW т C ae 


- 98337 | 


| | | |" №4839-2С`.`. 
FIG. 13 Fuel Line Installation—Dual Fuel Tanks, 137 Inch Wheelbase—F-250—F-350 Жама 
20 Des 
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25-50-15 ©- Fuel Tanks and Lines—Diesel Engines ` : | 25-50-15 


Removal . | 
A. Drain the fuel into a suitable container by siphoning 


through the fuel hose at the fuel pump-to-fuel.tube 


connection. . ` | 


2. To avoid electrical sparking at the tank, disconnect | 
the ground cables on both batteries. Then ` 
disconnect the fuel gauge sending unit wire at the 


- fuel tank. 


3. On vehicles with dual tanks, disconnect ground ` 
'" A wire after draining both tanks. Remove the clamps 


and disconnect the hoses attached to the fuel 
. tank. | . 


4. Support the tank, remove the nuts and bolts from 


the retaining straps, and lower tank to floor. ` 


Replace any worn or damaged parts. 
. Installation | 


1. Position retaining straps around fuel tank and 


attach bolts and nuts. Tighten to 30-41 N-m (22-30 
ft-lb). | E 2 | 


2. Insert rubber inner tubes inside filler -necks and 


connect hoses to the tank: Tighten clamps to 3-4 - 


N-m (27-35 in-Ib). 


3. Fill tank with fuel and connect both battery ground 
cables. Start the engine and check for leaks. 


E-250, E-350 | 


The E-250—E-350 fuel tank installations are shown 
in Figs. 20, 20A, 21 and 22. | А 


Aft Axle Body—Mounted Tanks . 
Removal 


EB Siphon the fuel from the tank by disconnecting the 
fuel supply line at the selector valve (dual tank 


TUBE AND HOSE 
ASSEMBLY 


vehicles) or at the connection to the steel fuel lines 
. on the left frame rail ahead of the transmission. 


2. To avoid electrical sparking at the tank, disconnect 
the ground cable on both vehicle batteries. 


3. Raise the vehicle. Then, disconnect the fuel gauge 
sending unit electrical connector at the fuel tank. 


4. ‘Loosen the clamps on the fuel filler hose and vent 


hose at the tank neck. Disconnect the hoses from 
the tank. mE 


e 5. Disconnect the fuel line push connect fittings as 


outlined. 


< 6. Support the tank in position. Remove the nuts that. 


attach the mounting straps to the "Т" bolts. 


NOTE: The "Т" bolts are attached to body 
. brackets (located at the rear of the tank). | 


Disengage the straps from the T-bolts and the front - 
. body brackets. 


77.. Lower the fuel tank and remove it from underneath - 


the vehicle. 


8. If the fuel gauge sending unit is to be removed, turn 
| the unit retaining ring counterclockwise and 
. remove the sending unit retaining ring and gasket. 


9. |f the vapor control valve is to be removed, pull it 
out of the seal located in the top of the tank and ` 
remove the seal. 


Installation | 
1. If the fuel gauge sending unit was removed, scrape 


away the old gasket material from the mounting 
surface on the fuel tank. Using a new gasket, 
position the fuel gauge sending unit to the fuel tank 
апа secure it withthe- retaining ring.. | 


TUBE ASSEMBLY 
FUEL TANK TO 
SELECTOR VALVE 
Е5ТА-9А327-Н 


TUBE ASSEMBLY 
FUEL RETURN 
TO TANK REAR 
EBTA-9C318-K ` 


PUMP INLET `: | Tue ASSEMBLY Ñ TUBE ASSEMBLY 
ЕЗТА-9Н336-С TUBE.ASSEMBLY - ? FUEL RETURN TO FUEL TANK TO 
. FUEL FILTER ТО, "A TANK INTERMEDIATE. VsELECTOR 


` — SELECTOR VALVE 5 
27. “ЕБТА-9А325-В|- TUBE ASSEMBLY 
0. + FUEL RETURN FRONT 


2. E5TA-9B337-GA. 


ESTA-9K159-E - ^ VALVE 


INTERMEDIATE 
. EBTA-9B322-G 


| FRONT OF VEHICLE 


FIG. 14 Fuel Line Installation—Dual Fuel Tank, 161 Inch Wheelbase—F-250—F-350 


— . V4305-2G 
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25-50-16 


| | : 9K076 
(4x4) ONLY (ВРО) ` ^ 


INSULATORS | 
| 9240 * 


| BOLT 
` N801032-S2 


|. NUT 
N620482-S2 


|. WASHER 
` 882873-S2 


STONE SHIELD 


.. NUT-34$76-S36 
TIGHTEN TO 7-9 Nm 


(5-7 FT-LB) ` SUPPORT. 


ASSEMBLY _ 
9A017 


Fuel Tanks. and Lines—Diesel Engines 


25-50-16 


STRAP 
"ASSEMBLY ~- 
9092. 0 | 


BOLT WITH . ` 
‘THREAD 
+ ADHESIVE . 
N801380-S100 . . 


WASHER 
73828732 ^ 


.' NUT-N620482-92 > — 
TIGHTEN TO 37-50 N:m 
‚(27-37 FT-LB) 


V3201-2H ` 


FIG. 15 Fuel Tank Installation—Steel Aft Fuel Tank—F-150—F-350—F-Super Duty 


2 


8. 


9. 


If the vapor control valve was removed, install the 


seal in the tank opening and prese: -fit the valve into 
place. ` 


Attach the front ends of the ӨШИ straps to the. 
. front body brackets. 


Secure the strap ends to the T-bolts with те 


attaching nuts. Tighten nuts to 42-47mm (1 .65- 
1.85 inches) of exposed: thread length. 


Connect the fuel lines to the fuel gauge sending x 


unit as outlined. 


Connect the fuel filler hose to the filler neck aud | 


vent neck at the tank. Tighten hose clamps to 3-4 
М-т (25-35 in-Ib). | 


Connect the fuel gauge sending unit electrical - 


connector. 


Aft Axle Plame MOUNTER Tank ; | 
Removal 


1. 


Siphon the fuel from the tank by disconnecting. the 
fuel supply line at the connection to the steel fuel 
lines on the left frame rail 
transmission. : 


To avoid electrical sparking at the tank, disconnect 


both battery ground cables. 


Raise the vehicle. 


Loosen the clamps on the fuel filler hose and vent 
hose at the tank neck. Disconnect the dic TOI Zr 
_the tank. 


ahead of ne 


25. 


6: 
7.7 bolts that attach the tank supports to the frame. 


Disconnect the fuel line push connect fittings as 


| outlined. 


Support the tank in. position: Remove the nuts and 


P . Disengage the straps from the front tank support 


and the rear crossmember. Lower the tank and 
remove it from underneath the vehicle. 


1f the fuel gauge sending unit is to be. removed 
` from the unit, remove the retaining. bolts. Remove 
-the sending unit and gasket. | | 


Qs af the vapor control valve is to be removed, pull it 
‘out ‘of the seal eae in the Ton of the tank, and 


remove the soa, 


Installation 

E 
Lower the vehicle and connect both battery ground b | 
cables. · 


Fill the tank and check all connections for leaks. | 


If the fuel gauge sending unit was tomve: scrape 
- away all the old gasket material from the mounting - 


surface on the fuel. tank: Using a new gasket, ` 
position the fuel gauge sending unit on the fuel. 
tank and secure it ‘with the retaining bolts. | 


If the vapor valve was removed, install the seal in: 
the. tank opening and press-fit the valve into place.. 


2. Ваіѕе the tank and attach the. fuel sender electrical 


connector. Connect the fuel sender to the pue 


. fuel lines. ` 


Attach the mounting straps to the НЕЕ in: 
| front of the tank with Mounu bolts Ша 


finger-tight. - 


Position the tank assembly: against the top КЕЗЕ Ё 
and insert the T-bolts.into the rear crossmember. 
Tighten the T-bolt nuts to 27-34 М-т (20-25 ft-lb). 


~= Tighten the com SOS т 102- 142: N- m ША 105- ft y 
t v ШЕ | Pia 
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25-50-17 _ ` 


25-50-17 


É ' (9104) AND STRAP (9092) WITH 56741-52 
2 . «BOLT AND 377689-S2 SPRING МОТ 
STRAP ASSEMBLY . | 


. 9092 
HOSE AND VALVE 


ASSEMBLY-98227 ~ ¿f PO 
TORQUE TO 
18-25 Nem << EAA 
(13-19 FT-LB) Ke - 
-— 


22 
ж 


BOLT-N605801-S2 : 
NUT-800077-S2 


9104 
37-60 Nm Ç 
(28-36 FT-LB) ``. 


34-47 Мт 


. ^  NUT-379930-S2 
7-10 N-m (5:8 FT-LB) 


. INSTALLATION FOR F-350 (136.8) 3475 AND 
ы. i 4084 W.B. 20 GALLON PLASTIC FUEL TANK 
: VIEW Р 


PRE-ASSEMBLY SKID PLATE (9A148) TANK ` ` 


CS TANK ASSEMBLY 


NUT-382802-S2 
(25-35 FT-LB) 


SKID PLATE 


Fuel Tanks and Lines—Diesel Engines 


| FUEL TANK VAPOR 
VALVE MUST BE 


SCREW. 40949- 52 


"OX. 
“ 


S " u > 

^^ SCREW-40949-S2 
10-14 Nem 
N (7-11 FT-LB) 


SHIELD 
9A032 


10-14 Nm 
(7-11 FT-LB) 


.SHIELD-98100 


sss -- 


БЕді-9в076-15З 


. NUT-382802-S2 
‚ 34-47 Nm SKID PLATE 


(25-35 FT-LB) - қалағы 


. m = 


56741-S2 
"SHOWING N у EVAP. 


V3057-2G 


FIG. 16 Fuel тапк Installation—Plastic Aft Fuel Tank—F- -250—F-350—F-Super Duty . 


6. Соппесі the fuel lines: to the fuel gauge sending 
unit. extension lines. . 


7. Connect the fuel filler hose to the filler. neck and 
. vent neck at the tank. Tighten the hose clamps to 
, 9-4 N:m (25-35 in-Ib). 


8. ` Lower the vehicle. 


Connect the vehicle battery ground cable removed 
- in Step 2 of the removal procedure. 


10. Fill the tank апа сһеск all connections for. leaks. 
Midship Tank . 


Removal 


21. | Siphon the fuel from ihe tank by disconnecting the 
fuel supply line at the selector, valve. 


2. To avoid electrical sparking at the tank, disconnect 
- both battery ground cables. from both vehicle 
batteries. | 


3. 


4.. 


Raise the vehicle. Then disconnect the ісі gauge 
sending unit connector. at the fuel tank. - 


Support . the tank іп position. Disengage the 
mounting strap ends attached to the frame side 
rail. Remove the. other end from the tank support 


. by rotating: the гар. to aisengage” ше "ES shaped 


Ж hook end. 


Lower the tank enough to-gain access to the fuel 
- fill. and vent-hoses, and fuel lines. Loosen the fuel 
fill and vent hoses and disconnect. Disconnect the . 


“Ме! line push connect fittings as ‘outlined. 
‘Lower the tank and remove it from underneath the 


vehicle. 
If the fuel gauge sending unit is to be removed, turn 


^ the retaining ring counterclockwise and remove the 


sending unit, retaining ring and gasket. 


If the vapor control valve is to be removed, pull it 
- out of the seal located оп top of the tank and 
remove the seal. 
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25-50-18 Fuel Tanks and Lines—Diesel Engines -25-50-18 


BOLT `: 
11-15 Nem 


` SHIELD 


F-SERIES 23 GALLON PLASTIC 


FUEL. (8-11 FT-LB) С. 200 NUT у 
MIDSHIP FUEL TANK s x E 16-24 Nm + `“ 
Ё | 722. (12-18- FT-LB) 
NUT... 
| | — N801107. 
| = 1 | : E RETAINER 
"Ton NUT | мт.) >< ae | 
SU. | м8 ӨРТІ / | ме 
(5.9-8.1 FTB) 00002 598 ы ur SAMS | T Ca J) (41-50 FT-LB) —. 
| ; | "n š : әу SH. Sin | — J. o. FUEL GAUGE. 
| 222 SPRING NUT ` : yo ҺА улл. (i au ne SENDING UNIT . ` 


М — _ 


SEAL-9417. ` 


“FUEL TANK ./ 
1 9002 22” 


T STRAP. ` 
:9057 >> 


|. BOLT ` 
16-24 Nem 
2 (12-18 FT-LB) 


E а воп Ж 
22 30-41 Nem 
| Su „з (22-30 FT-LB) | Ес 
с A 227 М74712А 
FIG. 17 F-Series 23 Gallon Plastic—Midship Fuel Tank ` 
| Е СЕ 27. Connect “the vehicle battery ground cables . 
1. If the fuel | eer а dd. TU removed in Step 2 of.the removal procedure. 
. If the fuel gauge sending unit was removed, scrape ^ , `n, К x eer ; 
.. away all the old gasket material from the mounting 9. Fil the tank and check all connections for leaks. 
surface on the fuel tank. Using a new gasket, Em. | Ж 


position the.fuel gauge sending unit to the fuel tank 
and secure it with the retaining ring. | 


Installation 


FilerPipes- . .: Ç 
- F-250—F-350—F-Super Duty- iere . Же 
Procedures аге the same for aft axle and midship fuel ` 
filler pipes (Figs: 23, 24, 25 and.26). : --.- Ж 
Removal 00-000 o e U | 


2. If the vapor valve was removed, install grommet in 
222 the tank opening and press-fit the valve into place. 


3. If the insulation tape was worn or damaged, ` 


remove · {һе . material апа install new pieces — 1, Drain fuel to a level (approximately 3/4 full) below 


approximately 419mm (16.5 inches) long (two 


|» pieces)... 


side rail with attaching. nuts. Tighten to 32mm- 
38mm (1.25-1.50 inch) of exposed stud length. . . 


Connect the fuel gauge sending unit connector at 


the fuel tank. Lower the vehicle. 


* .fuel tank filler connection by using the fuel hose at | | 


| , the fuel pump-to-fuel tube. connection. 


E 


Ma 


4. -Attach the "Т" hook mounting strap ends in the ` 2.” Loosen clamp attaching filler pipe hose. to fuel tank . 

. . tank supports. Raise the tank high enough. and ^  .. filler neck. Disconnect filler pipe hose, pulling along ` 
‘connect the fuel filler hose and. fuel vent hose. ` -> rubber inner tube from filler neck. `` ^ :. 
Attach the plastic fuel lines. Tighten the clamps -` 4. ьс T аа Нақа p To 4 
that attach the fill and vent hoses to the mating ` т O у б. аа PIP 9 м: 
tank parts to 3-4 М-т (25-35 ІБ-іп) = < Жаа дады д ud NES TT. 

c NM , - 28 - | | : |... .4. Remove fuel filler pipe from vehicle. | 
Б.” Attach the mounting.straps stud end to the frame | E СЕИ. | 


Remove hose and clamps. Replace all worn ог. 


damaged parts. -> 


Installation”. 0575 5 70 зз? 

Position fuel filler pipe in vehicle. з. Е 
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25-50-19 ` ИОК. _ Fuel-Tanks-and Lines—Diesel. Engines mE | 25-50-19 


BOLT ' 


"S RD 
QI a (15: 24 FT- LB) d: 


‚ (59-89 FT-LB) 

BOLT - “47 

21-32 Nm. 
(15-24 FT-LB) ` 


~ 7 WASHER | ` ` 
Z/N 'N801616 | --¥ 


27-34 N:m | 
(20-25 FT-LB) 


WASHER 
N801616 


`. FUEL- TANK. 
(40 GALLON) E: 
- 9002 MEI E" 


WASHER 
N801616 ` 


SCREW . 


NUT 


_ 9,6-13 Nem 
| | ^. (7:10 FT-LBY ` 
N804446 ` e| 27-34Nm _ NUT i | ЖАҒЫ P 
OA ааа d 804446 ° Eod SENDER - 
WASHER “к 5 | | аа | n 
22 ,N801616 `. 9 E ; 
: - : WASHER | | 
2 > N801616 | «С GASKET. |. 
"€ | = is 90734: 
NUT u L © LOCATOR 
27-34 N-m - | 27-34 N-m - | NOTCH | 
“(20-25 FT-LB) (20-25 FT-LB 
"I WM | | WASHER Skap 
. FRONT OF VEHICLE ` INSULATOR > STRAP қр o EX 901019. 75692 
E" MES . . 9240 | 9092 27-34 Nm 2E E — 
ОБУ ТРОСТИ 29 s (20-25 FT-LB) р а E s 2 У6284-2А 


| FIG. 18 Fuel Tank. Installation Steel Aft Fuel Tank—F-Super Duty Commercial Stripped Chassis. 


| 2. | Position clamp on filler pipe hose-to-filler pipe neck З. ` Loss" the clamps that attach the filler pipe to the 


.connection and insert rubber inner tube in filler. fuel filler hose and the fuel vent hose. “ы 
песк. . = "^  . the hoses. 

3. ` Install three retainer screws attaching filler pipe 4. Loosen the clamp that attaches the filler pipe’ to 
. neck to body fuel filler housing. Tighten to2-3N-m —— the support bracket at the underbody flange M 
(15-25 in-Ib). PE present). 

24. Adjust hose to obtain snug filler pipe installation. 22.5. Remove the fuel filler pipe assembly by rotating it 
. Tighten hose clamps to 3-4 N:m (25-35 іп-ІБ). - through the opening in the underbody below the 
Make certain clamps are forward of flange on filler’ . body housing assembly. 

' pipe to ensure а leakproof connection. жыланға 
Fill tank with fuel. Install fil d check 1 Installation | | 

Кы E wit Е on Mot сар and с ес ree 1. Install the. fuel fillér pipe assembly by inserting it 

| bu | m a E |. . -. ,,through the underbody opening and rotating it to 

E- 250—E- 350 б Wy Xx ЖА ЫНЫ acq 3 butt ‘the: pipe и against the body side panel 

The procedures are the same 97. both aft axle and P. ut m bracket. | 
midship filler pipe: assemblies (Fig. 26) .. | 22. Attach the pipe flange to the body side panel 
EMT 4 | bracket with. three retaining . screws. “Tighten 

Removal „и х: ` a screws to 3-4 N-m (25-35 in-lb). | 

1. Siphon the fuel fom the or by еа the 3. - Tighten the clamps that attach the filler pipe to the 
fuel supply line at the selector valve (dual tank .. =- support bracket at the underbody flange to 3-4 
vehicles) or at the connection to the steel fuel lines . Nem (27-35 in-lb.) (if present). 


on the left frame rail ahead of the transmission. 4. Connect the fuel filler hose and the fuel vent hose; 


2. Remove the three retainer screws that attach the to the fuel filler assembly. Tighten the апап 
filler pipe flange to the body fuel filler pipe housing. clamps to 3- 4 N: m d 35. in-Ib). . 
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25-50-20 . Fuel-Tanks and Lines—Diesel Engines ` ..— ^ 26-50-20 


"E, | EDGE OF SHIELO MUST LINE UP 
VIEW О ` FUEL TANK WITH RADIUS ON TANK AS SHOWN. 


SENDER ASSEMBLY 


; | T ` DO NOT USE HAMMER OR MALLET 
FRONT OF VEHICLE E y - VIEW V т WHEN INSTALLING SHIELD. 
| seid . FUEL TANK - єн 
| ai | МЕМ У. E ‘ASSEMBLY ' 


SHIELO 
| ASSEMBLY 
VIEW "Jim 
' SHIELD 
| ASSEMBLY 


FOR 3378 (133.0) W.B. AND 3937 > 
(155.0) W.B. REG. CAB AND SUPER CAB 
| VIEWN 


STRAP ` ` Жж Lb: Y T €: 
ASSEMBLY | | | ұшы 72 


m^ 


-VALVE MUST 
BE INSTALLED 
AS SHOWN ANO; 


SHIELD 
ASSEMBLY - 


pull cd x 
oe FRONT OF VEHICLE. ` 


| FULLY SEALED . ASSEMBLY 

FOR 3475 (136.8) W.B. AND 5 р 
4084 (160.8) W.B. CHASSIS САВ: . SHOWING INSTALLATION OF VALVE 
VIEW В С. д VIEW V AA 


FRONT OF VEHICLE 


“3A” CROSSMEMBER 
IA AREF.) 


L—— BRACKET 


= INSULATOR 


P ASSEMBLY 
N “ОТНАР ASSEMBLY ` "P 
is SSE 5 Ne 
INSULATOR g—— 17-24 М-т 


| (12-18 ЕТ- В) 
2202402 БОЯ 4084 (160.8) W.B. Е-350.000- 
Boe FRONT STRAP ATTACHMENT) ^ Я 
beds 69 VIEWY =); 0: ` | NS 


17-24 N-m 


(12-18 FT-L8) STRAP ASSEMBLY bs D Wb M е 
` J REAR c e NUT "m A 
17-24 N-m° С | NEL. 


(12-18 FT-L8) 


STRAP _., 
ASSEMBLY E 
FRONT EE. 


^. INSULATOR 


ГЕ 


‹ 7. Й 
, 


(12-18 FT-LB) 
е. NUT 

17:24 Nem 
(12-18'FT-LB) 


F-250-350 (4x4) 
| VIEW X 


` * . 7 Ç 
E е Е " , А ас š 2. pida ut 


FIG. 19 Fuel Tank Installation—Midship 19 Gallon Steel Fuel Tank-—F-250—F-350—F-Super Duty ` 


Ра t 


527 ] . і ү . Jg - А š Sb. $4 2» Я 
^ 5 У теб . ‘ E , ` 2 . 
be » - , E ы Saly 4, = D YS e с 1 
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‚ 25-50-21 


Fuel Tanks and Lines—Diesel Engines 


25-50-21 


i5 HOSE 
| 381110-S030A 
i CLAMP 
| | 383521-S 
З НОЅЕ 
3 . 381110-S100A RETURN TUBE | 
š x | SCREW 
LAMP. — ai | TIGHTEN TO 
Spe _ ; 
38082-5101 GE ic ЕЕ 1.2-2.3 Nem 
| SS RN | (11-21 IN-LB) 
M m VIEWÁ, Y 5 7. 
ТОВЕ O) Jj E. EN m Y ce - 
9K322 N AN um N J. STRAP | 
% sO) | ше LN L NER 958735 RETURN TUBE. 
< > 4f > s ASSEMBLY ` | 
ei $^ EE BOS OA. 5 zou 8 98337 
AS Bink ENA Se E-—— a _ TRIPLE CLIP 
Ne 2v) < М802770-5 
4 >” 
WS 25 „=> SUPPLY TUBE 
VIEW U \о\ Ü Spay ASSEMBLY-9289 
SW: 4 TRIPLE CLIP 
CLAMP N802770-S 
383521-S | | 
| CABLE ASSEMBLY 
CLIP TUBE AND 93312 
N802768-S HOSE. ASSEMBLY 
9K366 . 
FRONT 
MAIN VIEW 


“HOSE.  . 
381110-S100A | 
| CLIP 


CLAMP | 
1М802768-5 


380882-5101 


VIEW ІМ CIRCLEA . . VIEW U 


FIG. 20 Fuel System—Aft Axle Ll as .250--Е-350 


5. Fill the tank, ‘install fuel filler cap ава check all 


, connections for leaks. | 
Selector Valve——Auxiliary Fuel Tank 
F-250—F- 350 and Е-250--Е-350 
Removal and Installation: 


1.< Remove the fuel lines from the valve as autiinad 
2. Remove electrical connector. 
3 ` Remove the two bolts mounting the selector valve 


. (Fig. 1). 

To install, reverse Steps 1; 2 апа 3. | 
En Ensure mounting bolts are ‘tightened to 20- 27 
N-m (15-20 ft-lb). МАЕ 
Major Service тен | 
Fuel Tanks Í 


Fuel tanks do not require special service procedures 
and may be steam-cleaned and/or. serviced. using 
standard procedures. After steaming, allow them to 


1% 


TUBE AND ` 
| HOSE ASSEMBLY ` 


^ . М5333-2С 


thoroughly air dry: The vapor separator assembly 


should be replaced. Replace fuel tank strap bolts. · 
Remove fuel ponding unit when’ cleaning tank. 


Fuel Lines 


'. Vehicles equipped with nylon fuel tubes and push 


connect fittings have three types of service that can be 
performed on the fuel lines: replacing nylon tubing 
(splicing nylon to nylon), replacing push connector 
fittings, and replacing damaged push connect tube end. 


Splicing Nylon to Nylon 


Cut out damaged section of tubing and retain as a 
` guide. | 


- 


Cut a section of service tubing (type 11 ог 12 nylon 
available in 9:5mm (3/8 inch), 7.9mm (5/16 inch) 
sizes) to the same length as the a section 
of tubing. · 


Select the proper 9.5mm (9/8 inch) 7.9mm (5/16 
inch), barbed connectors for completing the splice. 
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7 25-50-22 


TRIPLE CLIP 


SUPPLY TUBE 80274055 


ASSEMBLY-9289 


RETURN TUBE 
. ASSEMBLY-98337 


N802770-S 


TRIPLE CLIP 
N802770-S 


Fuel Tanks and Lines—Diesel Engines A 25-50-22 


DOUBLE CLIP 
390705-S 


TANK 
ASSEMBLY 
9002 


У; DOUBLE CLIP 
390705-S 


TRIPLE CLIP. ~. 
N802770-S 


pe d | | | . "32 ` + s 
TRIPLE CL . M DOUBLE CLIP . VIEW SHOWING INSTALLATION FOR.138 5 
T" - i 


INCH WHEELBASE AFT AXLE TANK 
, 3907098. : .  (VANICLUB WAGON) 


'.. DOUBLE CLIP’ 
390705-S ` 


V5335-2D 


FIG. 20A Fuel System—Aft Axle Tank, Е-250--Е-350 (Cont'd) 


8.. 


Two connectors are required for each splice (Fig. 
28). . 


NOTE: The connectors may be easily inserted into 
the nylon lines using Plastic Fuel Line Connector 
Tool 134-00001 or équivalent. Refer to Fig. 27 for 
all splicing service combinations. 


. Install the barbed connectors into each end of the 
replacement tubing using Tool. 134-00001 or 


equivalent. 


y Install-clips onto any. tubes which might be difficult ` 


to access once the final splices are completed. 


Complete the splice of the replacement nylon to 
the original nylon tubing at both ends. | 


‚ Install any remaining clips which were removed for ` 
this service and check that the ә tubes are secure ИШ 


the original clips. 
Start engine and check for leüks. 


Replacing Damaged Push Connectors | 
NOTE: Damaged push connectors must be discarded 


and replaced with new push connectors. If only the 


retaining clip is damaged, replace. the clip. 


1o 


Disconnect the damaged push. connector. Be sure 
to bend the shipping tab to the side before 
removing retaining clip. 


Select the proper 'size replacement Бис: 


connector and nylon tube assembly (Fig. 27). In 
some cases the connectors will not be available 


_with a tube attached. In'this event, bulk tubing can 


be attached to the connector barbed and using the 


. . Rotunda Tool 134-00001 mentioned below. 
' Cut out a section of the original nylon tube to the 


same length as the nylon tube attached to ше new 


. push connector. 


4. Install proper barbed connector into. the 
` replacement nylon assembly. 


NOTE: The connectors may be easily inserted into. 
^. the nylon lines using Plastic Fuel Line Connector 
. Tool 134-00001 or equivalent. | | 


.5. Complete the. splice by. connecting the barbed 
| connector to the original nylon. 


6. Connect the. new connector ada to the 
mating tube end. 


7. Check that the underbody . clips are properly 
. securing the fuel tubes. B 


8. Start engine and check. for fuel leaks. . 


Replacing Hamaged Steel. Push Connect Tube 
‘Ends E 


1. Using a tube cutter, remove the damaged "T 
^A connect tube епа at a convenient distance from 
the end. 


NOTE: Allow for а room to tighten a union 
with a wrench at this. location. - 


2. Choose: a proper b c ri Dust connect tube | 
end (Fig. 27). 


3. f required, form thie new ‘tube end ‘to the same . 
- shape as the damaged tube end ‘which. was 
removed. 


4. : Seléct the proper size union and attach the new 
. Steel tube end to the original tube. 


5. . Clean off the steel tube end and replace the push | 
. connector onto the tube. (A new retainer chip is. 
recommended.) ` 


6. Check that the  underbody dips are properly 
5 - securing the fuel tubes. . 


7. Start engine and check for leaks. 
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25-50-23 . un | - Fuel Tanks and Lines—Diesel Engines | | ! : 25-50-23 


RETURN TUBE SUPPLY TUBE TANK 
ASSEMBLY-9A337 ^ ASSEMBLY-9236 ASSEMBLY 


9002 


ss 7 sas. FUEL SUPPLY 
т, AND RETURN TUBE 
` ASSEMBLY 


DOUBLE 
CLIP 
390705-S 
(274 522, TRIPL 
MEWX  . з - CUPS 
| 225000220 7М802770-5 
VIEW SHOWING INSTALLATION F | 
176 INCH WHEELBASE AFT AXLE TANK 
TRIPLE ` | RETURN TUBE SUPPLY TUBE ` 
CLIPS | ASSEMBLY-9A337 ASSEMBLY-9236 - TANK 
N802770-S TEL ME Ме > ASSEMBLY 
9002 


FRONT OF VEHICLE 


A- 


SUPPLY AND 
‘RETURN-TUBE 
ASSEMBLY 
9H334 


DOUBLE 
. CLIP 
7 390705-S 
_ TRIPLE CLIPS- | 

- N802770-S 
TRIPLE 
CLIPS pu 
N802770-S ` Ж 


| TRIPLE CLIPS 
ONT OF VEHICLE М802770-5: | | | % | 
š А (2 REQ'D ON 138 view SHOWING INSTALLATION FOR 158 INCH ^ ` ( 
aff INCH WHEELBASE) EF 


WHEELBASE AFT AXLE TANK (138 INCH W.B. SIMILAR) | j _ 


TRIPLE 


DOUBLE 
CUP . CLIP Р 
N802770-S | i `- 890705-S 
| е 7% - DOUBLE CLIP vow ls 
390705-S. 


FIG. 21 Fuel System—136 Liter (36 Gallon) Aft Axle Tank, E-250—E-350 Cutaway . 
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25-50-24 


Fuel Tanks arid Lines—Diesel Engines ` 


25-50-24 


. MIDSHIP 


B | TANK 
RETURN ASSEMBLY | 
ТОВЕ 9104 . 
ASSEMBLY TUBE 
9K159. | 9C318 
У" cm oN DOUBLE CLIP 
SUPPLY” 390705-5 
| ТОВЕ 
ASSEMBLY . 
98322 . 


RETURN 
TUBE 
ASSEMBLY 

| 9В337 


TRIPLE 
CLIP 
N802769-S 


VIEW Y ` 
VALVE- 
SELECTOR 
96271 


SUPPLY . 
TUBE 
- 9289 


: TRIPLE 
CLIP ^ ` 
N802770-S 


DUAL TANKS 


. MAIN VIEW - REAR ` 


.RETURN TUBE PE. 
98337 `...“ SUPPLY 
TUBE 
` ASSEMBLY . 


9289 . 


RETURN `. 
TUBE ^ . 
ASSEMBLY 
9K159 

. VALVE 
SELECTOR 


SUPPLY 
TUBE 


———— ASSEMBLY `. : 


| 98322 


FIG. 22 Fuel System—Dual Tanks—E-250—E-350. ` 


TRIPLE 
CLIP 
N802770-S 


DOUBLE 
CLIP ` 
390705-S TANK 
| ASSEMBLY 
9002 
DOUBLE 
CLIP 


390705-S 


| yo | 
* FRONT OF VEHICLE ` 


< і 


TRIPLE CLIP 
N802770-S | 


DOUBLE 
~~ CLIP 
. 390705-S 


|^. V53342C . 
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25-50-25 


CLAMP 
. 383526-52.. 
‘TIGHTEN ТО 
. 3-4 Nm: : 
(25-35 IN-LB) ` 


= 


FRONT OF VEHICLE 


TN - STYLESIDE WITH” 
е: 7 MIDSHIP FUEL TANK ` 


SCREW. 
N802826-S55M 


ü | | (3 REQ’D) _ ` | 
А 2222 TIGHTEN TO — , 
| x |.  23Nm Ç 

| E (15-25 IN-LB) 


NA 


PIPE 
ASSEMBLY 
9034 


Q 


CLAMPS | 
383526-S2 . 
TIGHTEN TO 

` 3-4 Nm 
(15-35 IN-LB) `. 


_ STYLESIDE WITH | 
AFT AXLE FUEL TANK 


INSTALL HOSE WITH 
STRIPES IN LINE 
WITH TWO DIMPLES 
ON FUEL TANK 


PAINT 
| STRIPES 
CLAMP 


TYPICAL HOSE INSTALLATION’ ` 
VIEW Y 


Fuel Tanks and Lines—Diesel Engine 


5-50-25 


SCREW-N802826-S55M 


(3 REQ'D) 

. TIGHTEN TO 
2-3 Nm 
(15-25 IN-LB) 


— 


PIPE ` 
ASSEMBLY . 
9034 . 


383526-S2 _ 
TIGHTEN TO .. 
3-4 Nm E 
(25-356 IN-LB) : , 


INSTALL CLAMP IN THIS AREA 
(BEYOND FIRST BEAD AND 
` - BEFORE HOSE END) 


ны 


FOR PIPES WITHOUT 
SECONDARY BEAD 


INSTALL HOSE WITHIN 
1.5mm OF SECONDARY , 

POSITIONING BEAD 
` WHERE APPLICABLE ` 


23.0mm 
ENGAGEMENT 


HOSE TO TUBE CONNECTION 


FOR DIESEL FUEL PIPE ASSEMBLY 
VIEW 2 


V5584-2C 


| ` FIG. 23 Fuel Filler System Installation—Single Rear Wheel F-250—F-350 


"s 
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` 25-50-26 EX `  .,. Fuel Tanks and Lines—Diesel Engines ^ 25-50-26. 
а А 5 4 . .SCREW ^ 4 С CAP 5 
| {= М802826-555М . ға __ 9030 INSTALL HOSE WITHIN И; - 
" . ТІСНТЕМ TO (3 REQ'D) | Ж | TR 
. | ss 3-4 Nm ` ^. - TIGHTEN TO ^ 1.5mm (.06 INCH) OF т CE „сы | AR 
| (25-35 IN-LB) © 2-3 М-т- SECONDARY POSITIONING | i ; ae S 
e Es i an BEAD WHERE APPLICABLE = v 


"s (15-25 IN-LB) ` | 
bay (өш . ` 23.0mm (.90 INCH) 
. ENGAGEMENT 


Ё ON | FOR PIPES WITHOUT 
B4 NNI | — SECONDARY BEAD 
PIPE 


ASSEMBLY! ^ 
9034  - ` 2-2 | 
| — — INSTALL CLAMP IN 

о ‘THIS AREA (BEYOND 
TUBE/HOSE CONNECTION FIRST BEAD AND 
Конн ф . -. BEFORE HOSE END) 


= У: “ы. 
- t `. ` э 


FRONT OF VEHICLE ^ ^ 


STYLESIDE WITH DUAL REAR - > SCREW г. 
.. . WHEELS AFT AXLE FUEL TANK - .'.'* N802826-855M ` 
‚ CLAMPS . : p = ' ^ (3REO D) . 
. 88352692 0 wt | TIGHTEN TO 
TIGHTEN TO E | 0,93 Nm ' 
(15-25 IN-LB) . > 


3-4 Nm 


(25-35 IN-LB) CAP 


| INSTALL HOSE WITH 
"| STRIPES IN LINE WITH 

| DIMPLES ON FUEL TANK 
(2 PLACES AS SHOWN) 


po. МЕМ Y 


ү 


— 


р 
ч 


ШШШ 


2.) 


. ASSEMBLY 


m з." | 934 J ` 
FRONT OF VEHICLE | kr d 
m STYLESIDE WITH DUAL REAR | . . . FOR DIESEL пл. = ASSEMBLY  . 
MELLE - WHEELS MIDSHIP FUEL TANK  - É. cues e 
i z жала р 622 773 z | О | 'V4259-2F 


FIG. 24 Fuel Filler System Installation—Dual Rear Wheel Styleside F-250—F-350 


- 


4 c 


А 
е es Е 
E EY Шы 
i | 3 j 
КУ Ы at. 
Ar 
s : 
Б М ue 
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Q3AH3S38 SLHƏIY TIV 


¿L0¿ "ONI WVHV39 3AVG 


FRONT OF VEHICLE 


(25-35 IN-LB) 


BRACKET 
9040 


ASSEMBLY 


Vm ` 
,^ 9034 


\ \ ASSEMBLY 


CHASSIS CAB WITH MIDSHIP TANK _ 


`. SCREW-N802826-S55M 


| . . (3 REQ'D) 
2. E | TIGHTEN TO 2-3 Nxm 
15-25 IN-LB 
3-4 Nem BRACKET [ ) 
9B213 


(25-35 IN-LB) ant E | | 
| WITH MIDSHIP AND AFT OF ` 
AXLE TANK CHASSIS CAB .. 


SCREW-N802826-S55M (3 REQ'D) 


“ASSEMBLY  . 
. 9034. 


‘HOSE , | i 

ASSEMBLY 7 i 
9A116 : i | Р1РЕ НО$Е 
| | 9038 9047 ` 


CHASSIS САВ WITH AFT AXLE TANK 


FIG. 25 Fuel Filler System Installation—F-Series Chassis Cab ` 


CLAMPS BRACKET ` SCREW-N802826-S55M 
383526-S 98213 (3 REQ’D) TIGHTEN ТО 
3-4 Nem | ж 2-3 Мет (15-25 IN-LB) ` 


TIGHTEN ТО 2-3 Nem (15-25 IN-LB) 77 
= -- PIPE 


WITH MIDSHIP AND AFT AXLE TANKS 
CHASSIS CAB FOR SHIPPING ONLY 
(SAME AS MAIN VIEWS EXCEPT AS SHOWN) 


Y 


PIPE ASSEMBLY 9034 
FOR USE OF DIESEL FUEL 


PIPE ASSEMBLY 9034 
FOR USE OF UNLEADED FUEL ` 


' VIEW Y 


ы 


INSTALL HOSE WITH 

_ STRIPES IN LINE 
WITH DIMPLES . 
ON FUEL TANK 

. (2 PLACES AS SHOWN) 


26-04-46 


сәшбиз joseiq—soeur] pue sxueJ јәпу 


26-04-40 
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“CLAMPS-383526-S ` 2 SCREW 3 3 CLAMPS-383526-S ` NON-LOCKING 
TIGHTEN ТО 3-4 N:m 55907-S2 т: TIGHTEN TO 3-4 М-т CAP-9030 
(25-35 IN-LB) TIGHTEN TO | (27-35 IN-LB) 
- і 3-4 N-m. | CE 
ae 35 ІМ- LB) 


. CLAMPS-383522-S - ` AM A ТЕ Z.. 77 383522-5 MEE | TIGHTEN ТО 
- TIGHTEN TO 3-4 Nem | а Жо TIGHTEN TO ZI | 3-4 N-m 
(25-35 IN-LB) 2 te ad И г ` 3-4 Nm. T on : (27-35 IN-LB) 
| | NES жн (25-35 IN-LB) 22 E | 
AFT. 138”, 158” AND 176” W.B. CUTAWAYS . i 24 oo p MIDSHIP 138”. 


AND STRIPPED CHASSIS WITH - ж С. 594.25 . | . W.B. BUS AND VAN | 
f= “5% oe 52 | | NON-LOCKING 
136 LITER (36 GALLON) TANKS > E =| > ee AP-9080 
INSTALL HOSE WITHIN 1.5mm (. 06 ЖЕ 23. б (1.90 INCH) MIN. ENGAGEMENT | ы t 
- INCH) OR SECONDARY POSITIONING FOR PIPES WITHOUT SECONDARY BEAD . 
x DIMPLE WHERE APPLICABLE de e пак up 


š ALIGN: DIMPLE AND | : ў 
STRIPE WHERE APPLICABLE . THIS SURFACE MUST BE re EC d i 
; >| FLAT AND FREE FROM NICKS,- ~ .  CLAMPS- 383522- 5 | TIGHTEN ТО 
INSTALL CLAMP IN THIS AREA. . BURRS, OR SURFACE | 2227. TIGHTEN TO 3-4 Nem : 


(BEYOND FIRST BEAD AND IRREGULARITIES AFTER ASSEMBLY." ~ .. — (25-35 IN-LB) | ГА 
~~ BEFORE HOSE END). . i Qu Wy Bx 
7 TYPICAL FUEL FILLER AND VENT ТОВЕ ©: 1, ABT 438" W.B.- о 
E HOSE CONNECTION eS DS VAN AND BUS 222 | V4261-2F - 


a 


FIG. 26 Fuel Filler System Installation—E- 250—E- 350 (Midship and Aft Tank) : and F-Súper a Commercial. 
Stripped Chassis with 40: Gallon Tank 


| STEEL TUBE ENDS У А E | ж + "PE ee oe 

x "EE EI ps “ГЕНЕ Bassen Saan; 
STEEL TO STEEL Ç 5 
“TUBE SPLICE 02002 ` ыд $^ 3 ЕНЕНЕ ыер чыны =L LIL LL 


9mm (5⁄46. INCHY AND 9. Smm (3/8 INCH) 
{ EFI EONNECTOR 


NYLON: TUBING 
2: STRAIGHT CONNECTOR, Ë 


NYLON TUBING 
90 DEGREE CONNECTOR 


FIG. 27 Fuel Line Service Parts 
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25-50-29 Fuel Tanks and Lines—Diesel Engines Ж _ 25-50-29 


7.9mm (5/16 INCH) AND 9.5mm (3/8 INCH) 5- BARB CONNECTOR 


NYLON TUBING - /." NYLON TUBING 


2 | 0 REPLACEMENT 
ENGAGE ALL BARBS OF - 7.9mm (516 INCH) AND NYLON TUBING 
THE 5-BARB CONNECTOR " | 9. 5mm (3/8 INCH) TUBING SPLICE-EFI _ ` $ с 


FIG. 28 Splicing Service 


SPECIFICATIONS 


STANDARD AND en FUEL TANKS — CAPACITY IN LITERS (GALLONS) 


| Model | m Advertised 
| Tank Cap. Refill . 
; Series | a Body. Style ` Location Liters 3 ) 
E-350 Cutaway & 3 | 3505 (138) ғ -Afv/Axle 136 (3 | 
Stripped Chassis (5) | | 4013 (158) | | 
| | 4470 (176) : 


E-250, 350, Super Van ` 3505 (138) Aft/Axle 83 (22) 
E-350 Super Wagon Midship@) 61 (16). ` 
. Е-250 (4х2) | 3378 (133. 0) Reg. Cab Midship 72 (19) 
. Aft/Axle@) 69 (18.2) 
3526 (138.8) Super Cab Midship 64 (16.5) 
AfUAxle(2) 69 (18.2) 
3937 (155.0) Super Cab Midship 72 (19) 
АҢ/Ахіе(2) 69 (18.2) 
3378 (133.0) Reg. Cab/ Midship® 72 (19) 
w/o ` 40D Сар Chassis . AfvAxle®@) 69 (18.2) 
3937 (155. 0) Super Cab MidshipQ 72 (19) 
. Af/AxleD 69 (18.2) | 
2 3378 (133. 0)@ Reg. Cab/ Midship 72 (19) 
Cab Chassis . Aft/Axle(2) 69 (18.2) 
3475 (136.8) Cab Chassis/ Midship 72 (19) 
FSD Aft Axle (3) (4) 72 (19) 
| 7084 (160.8) : Cab Chassis/ · Midship 72 (19) 
FSD Aft/Axle@)@ ` 72 (19) 
| ` 8937 (155.0) Crew Cab Midship 72 (19) 
AfUAxle(2) 72 (19) 
F-250-350 D 3378 (133.0) “Reg. Cab/ Midship@ 87 (23.0) 
Cab Chassis Aft/Axle 69 T 2) 
F-Super Duty 4013 (158.0) nee Chassis AfvAxle | 151 ( 
Commercial oo Chassis | TE 


(D W/R.P.O. Skid Plate 

(2) Steel Auxiliary Tank 

(3) Plastic Auxiliary — . 

(4) Standard Skid Plate 

(8) 15 Liters (4 Gal.) Throwaway Standard on RV Chassis/RV аза тте Cutaway and Commercial Chassis 

© (4x4) W/O E 40D and All (4x2) | Ls 
. @ Plastic Tank L3 | | та СУ4267-2Ғ 


F-350 (4x2) and (4x4) ` 


F-Super Duty (4x2) 
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SPECIAL SERVICE TOOLS - 


| D ‚с 3s SROTUNDAEQUPMENT - ^ ` . mE | | 
| ER ZUM |: [Tol . EM "^ | Description `. ia 
| T89P-19623-C | Spring Lock Coupling Tool - 5/8 in. | pes 


SPECIAL SERVICE TOOLS 
Tool ` ` j 


Description. 


Plastic Fuel Line Connector Tool 


134-00001:: ` | 
: CV5937-1A ^ 


- "CV5936-1A 
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Fuel Filters—Diesel:-Engines - 
SECTION 25-51 Fuel Filters—Diesel Engines 
| | SUBJECT. | E | E “ _ PAGE ` | SUBJECT Т B x oe - sj P |. PAGE 
DESCRIPTION |........2.2...... 2242... ті 26-51-1 VEHICLE | APPLICATION er ere a 
REMOVAL AND INSTALLATION КЕРЕК шы» ph M 
Fuel Filter m аа. 25-51-1 a 


-VEHICLE APPLICATION PE. 
All Models with 7.31. Diésel Engine; oe 


DESCRIPTION bz 
` Refer to the Owner' s Guide Supplement for fuel: filter 


information. The fuel filter used « дп the 7. 3L diesel is. . 


. shown in Fig. 1. 


4 


REMOVAL AND INSTALLATION: 
Refer to Figs. 1 through 4. > 


. Fuel Filter . 


Removal |. кл ee сй „о, 


1. Disconnect battery ground ‘cables rom both 


batteries. 


2. Placea “container under vehicle And drain fuel from 
fuel ШЕР l 


^ REERO ` 
INJECTION.. 


FUEL RETURN- 
PUMP TUBE 


- HOSE «t 
< (LEAK-OFF) 


.FILTER-BASE ` 

RETAINING 
NUT (2) `Ü WATER - 
An. DRAIN 


CONNECTOR HOSE 


|. "CONNECTOR B 
FITTING 


INJECTION 


NOTE: USE EXISTING 


INVERTED 
FLARE TUBE 
NUT - 


RIGHT SIDE VIEW _ 


FIG. 1 Fuel Filter Removal and Installation—7.3L Engine—E-Series 


3. ротора water: drain tube trom. bottom of filter | 
assembly. 2p . | 


4. .. Unscrew water Separator drain bowl and remove.’ 
Б. Unscrew fuel filter element and discard. | 
| Installation 


x EE Clean gasket. düffacos T the fuel filter аав to | 
| prevent contamination. Ж 


2. Lightly coat filter г sealing gaskets with clean diesel 
fuel. -. 


^ NOTE: To avoid fuel. contamination; do not саа 
fuel directly to new filter. Allow engine to draw fuel 
"through filter. | 


3. Screw new filter element onto filter base until seal Г 
* contacts flange. 


(4 шеп filter another 180 to 300 deges i turn. 


FUEL FILTER/ ° ` 
WATER SEPARÁTOR 
| ASSEMBLY 


FUEL PUMP - 
TO FUEL ` 
“FILTER TUBE ` 


€ ENGINE E 


Ç CRANKSHAFT ` | 
WATER 
PUMP 

HOUSING 


. WATER PUMP 
HOUSING BOLT .. 


FRONT VIEW 


. WM59252A ` 
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` 25-51-2 ғә ~ FuelFilters—Diesel Engines — 0200000 25-51-2 


M " ` mp -> . B ] Б " - - - 


| | | ^. , FILTER HEADER 
FILTERWATER,, . „зз cu us ono , MOUNTING HARDWARE: . . 
SEPARATOR 2 1... : (2)-3/8-16, х 1-3/8" BOLTS ` 
HEADER =: ° 7 ` (4) HARDENED WASHERS ` 
| | (2) HEX NUTS ` , Bes ¿2 
ELBOW 2^ es TC 22005 Ae . os s FUEL RETURN 
| | M БЕН `: HOSE (LEAK OFF) 
_ FUEL RETURN - r= T Ba E MOUNTING: | box 
. HOSE (IN БЕ FUEL PUMP BRACKET 
PHANTOM): 12 TO FILTER 7 
| 2 0 s TUBE- i 000505 
FILTER TO. d E ы ата 
РОМР ТОВЕ WCW DRAN ^ j 


INJECTION, _//. . SL CMM] HOSE ALTERNATOR, 


2 PUMP ч. ВВАСКЕТ 
ti Т ae TE 
- = lm 


ТІ 


E 52 
$ x 
` 


| QENGINE : СБ 


| 
| INJECTION: 
QI PUMP - ` 


^a^ -3/8-16 x 3 1/2" 


“CONNECTOR 
0.5 NUT 


r 


| LA FLANGE HEAD 

CONNECTOR | aan 24 
“FITTING 25: 3/8-16.x 1-1/4". |. 

> FLANGE HEAD | `` `` 


BOLT. +. 


-.. ALTERNATOR 
BRACKET ` 


. eA 
4% 
+ 


WATER DRAIN: 
. .TUBE CLAMP 
“1 . (2 PLACES) | 
' "WATER А 
“DRAIN 

TUBE 


(^ FUEL SUPPLY | eae Ë 
60222090. PUMP. ` INVERTED . =- - * - C CRANKSHAFT T 
у TUBE NUT + duo теле Fen s m 


\ INVERTED 
| | N FLARE 
'. TUBE NUT 


Xe 


- 


t 


E 
2 
E 


Ұз 
Ж 


RIGHT SIDE VIEW С. BRON VIEW 


С 


FIG. 2 Fuel Filter Removal and Installation—7.3L Engine—F-Series . Жы ES К AME UE 
А " . ед | 2 2 d . - - Ñ " қ ; Ж i Oe -°. i ae ` 5. 1 


any ‘spilled fuel from top of engine. ` 
| E Є 254825 Connect battery ground cables to both’ batteries... 
6. Install water drain tube. - 2052. . * *€9. Run engine and check. for, fuel leaks: - | 


5. . Screw on ‘water separator drain bowl. Tighten * 7. -Clean "up 
^ another 180 to 300 degree turn. : : : 


- 
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HOSE 


| 27 2 ELBOW 
ü SEALING ` 
T RING 


TUBE 
NUT 


bs FILTER. . ., 
^ TO INJECTION 


POUR FUEL PUMP TO 


FUEL FILTER. TUBE 


. SEPARATORS 
DRAIN BOWL 


SEALING 
CONNECTOR . 
FITTING SENS 


INVERTED FLARE 
TUBE NUT 3 V5922-2A 


FUEL FILTER 
WATER SEPARATOR 
ELEMENT 


FUEL PUMP TO 
FILTER HEADER 
TUBE 


: “HOSE эы 
: CLIP 
FILTER TO Ж Ж : 


INJECTION | а 
| FUEL WATER SEPARATOR ~ 
PUMP TUBE | RETURN DRAIN BOWL 


SEALING 
O-RING ` 


` CONNECTOR 
FITTING 


FUEL SUPPLY cu 
FUEL FILTER 
PUMP GASKET HEADER 


ALTERNATOR MOUNTING 
BRACKET BRACKET 


INVERTED FLARE 
TUBE NUT 


V5921-2A 


FIG. 4 Fuel Filter/Water Separátor and Fuel Supply Pump Assembly—F-Series 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


25-60-1 | | Throttle Linkage—Diesel . КИ 25-60-1 


SECTION 25-60 Throttle —— 


'SUBJECT . таға 2000022 PAGE  SUBECT 0002000 РАСЕ 


ADJUSTMENTS .............. 124.44.211... 25-60-1 VEHICLE APPLICATION eT ЕР: ‚...... 25-60-41 
REMOVAL AND INSTALLATION кк eae aS 25-60-1 | А EE. dE: 
| VEHICLE APPLICATION Peel Е — | ве ‹ sure to install throttle return springs i in the - 
. manner shown on the illustrations. After 
АІ vehicles equipped with 7. 3L Diesel engine: . adjustment, the accelerator should return to idle on 
| - ^ ` i Slow release of foot pressure, without binding or 
ADJUSTMENTS | : |. 25 ...dragging. 


Instructions for adjusting throttle linkages used onthe. . REMOVAL AND INSTALLATION 
7.3L diesel engine. аге contained “іп the following ^. Linkage - disconnect : points аге Shown in the 
illustrations. Refer to Figs. 1: and 2 for procedures. appropriate illustrations. Installation specifications are 


Whenever possible, the engine should be at 2150 given.. 
operating temperature when throttle linkage | . Refer to Adjustments. for throttle return spring | 


. adjustments аге made. ‘installation and accelerator зве 
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25-60-2 ` ов Throttle Linkage—Diesel С 25-602 


| CABLE ASSEMBLY | | 
F s | Нн c. 9A758 |. ^ BRACKET. 
CABLE ASSEMBLY | = 9728 -. 
9A758 | | 


BOLT-57632-S36 


BOLT AND WASHER TIGHTEN TO 
N801002-S2 : 14-20 N:m 
TIGHTEN TO . (10-20 FT-LB), 

14-24 Nem | 
(10-20 FT-LB) 


SCREW-N611059-S2 
. TIGHTEN ТО 
2-3 Nm ` 
` (15-30 FT-LB) 


FRONT OF VEHICLE SHAFT 


| P а | ЖЕТЕР ASSEMBLY 


9726 


ы KICKDOWN ROD ADJUSTMENT PROCEDURE — | | Roo RETAINER 
APPLY 6 LB. WEIGHT TO TRANSMISSION KICKDOWN LEVER. | . — ASSEMBLY 97409-S2 
ROTATE THROTTLE TO WIDE OPEN POSITION. NY . 7E288 - | 
INSERT .060 SPACER BETWEEN THROTTLE LEVER AND ADJUSTING SCREW. ` 20 t po v | SPRING 
ROTATE ADJUSTING SCREW UNTIL CONTACT IS MADE BETWEEN SCREW | | 19271 


> © N = 


‚ AND 060 SPACER, THEN TIGHTEN LOCKNUT. "ou CABLE - 

REMOVE .060 SPACER. sis ЧЕ, ASSENIBEY TM "ME. | 
` AFTER REMOVING THE SPACER, A GAP OF .070 TO .010 IS ACCEPTABLE. E ---. жете 7 | BRACKET 
.070-.010 GAP TO BE VERIFIED IN ACCORDANCE WITH А FREQUENCE.  . © EN Р ББ 9741 
REMOVE 6 LB. WEIGHT. | | T: A. E. ® 


о м о m 


CABLE ` . ROD 
ASSEMBLY | ASSEMBLY 
9A758 7Е388 


СЕ . BOLT 7620 > 
BOLT AND WASHER Sees 


ASSEMBLY 
N801002-S2 ` 
TIGHTEN TO 
14-24 N:m 
(10-18 FT-LB) 


CABLE ASSEMBLY. . . BRACKET 
9A758 | 


SCREW-N611059-S2 


С TIGHTEN ТО. 57 | 
2-3 Nm BOLT-57632-S36 
(15-30 FT-LB) . TIGHTEN TO 
| | 14-28 Nm, 
(10-20 FT-LB) 
“Á 0 2222 SHAFT ASSEMBLY ` ROBPASSEMBUN 
FRONT OF VEHICLE | ae | —— 7Е288 
TRANS. T.V. LEVER Ces — RETAINER 
-----777 97409-52 
(PART OF AUTO. TRANS. ASSY.) i @ | 


VIEW Z | VIEW 2 


У4777-2С 


FIG. 1 Throttle Linkage—F-250—F-350—F-Super Duty with 7.3L Diesel Engine 
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2560-3 = | Throttle Linkage—Diesel | ‚ 25-60-3 


CABLE . 
` ASSEMBLY: 


BRACKET 


FRONT OF VEHICLE 
9741 gu 4 


CABLE 
ASSEMBLY 
9A758 


ШИ, 
ШШ mz 


(2 


H^ INN ) dA ASSEMBLY 


` 9726 
Es Le | | | | 
| ты < ` 


SPRING 
9737 


CABLE 
ASSEMBLY ^ + (BRACKET 


MANUAL =o ° 
TRANSMISSION 


57632-S36 | 
' s TIGHTEN TO 

14-28 М-т | 

(10-20 FT-LB) - 


VIEWY `, | ETC P ‚ V4778-20 


FIG. 2 T hrottle Linkage-—-E-250—E-350 with 7.3L Diesel Engine ы | | т 
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25-60-4 TP | ` Throttle Linkage—Diesel M" 2222 .25-60-4 . 


BOLT 
3.4-5 N-m' | 
(30-45 IN-LB) | BOLT 


I 14-24 N-m 
vg 15 FT-LB) ` 


BOLT PEDAL SHAFT 
. 3.4-5 Nm 9725 © 
30-45 IN-LB) 


б — SSS E 3 2771822 BRACKET 
АСЕ AM 9728 


Vu WE `f 
Ө» | . 
“11. ШЕ VEWZ JN SS 
) | BEY; "nb. 
NIG : % pue BOLT 
| uU 21-27 Nem ate 
| | (15-20 FT-LB) : | | 
FRONT OF VEHICLE | | . S758. БЕК АНЫ GET 
| at. 4? 3 ^ 9K706 14-24 N:m 


Я | | О | и | (10-15 FT-LB) 


ACCELERATOR 
CABLE 
BRACKET 
9728 


ACCELERATOR 


. CABLE 
9A758. 


' RETURN 
SPRING 
9737 


(15-20 FT-LB) 


V6283-2A 


FIG. 3 Throttle Linkage—F-Super Duty Commerical Stripped Chassis Vehicles—7.3L Diesel Engine 
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| EXHAUST : 
| SYSTEMS. 


7 2601-1. 


_ (5000). . 


SECTION 26-01 General Exhaust System ma i 


J SUBJECT ` 


PAGE 
ADJUSTMENTS D T s= š . 
. Exhaust System Alignment ` ———Ó PM 26-01-2 
+> Brush Shield inspection si Ru cos rase 6x BU 152. 
DESCRIPTION ceci наадна 26-01-1 
DIAGNOSIS AND TESTING . MS | 
Diagnosis Guides. .............. Venga aput adi 26- 01- 2 
Restricted. Exhaust System. Test-Gasoline | 


Ыш Бирн ке кшш eaten ane ‚.......... 26-01-1 


SUBJECT . 
REMOVAL AND INSTALLATION ` | о ME UM 
- Hanger Brackets ................. rn ss 2601-4 ` 
Muffler Shields ........:.::..:-.......... 26-01-4 
SPECIAL SERVICE TOOLS ...... masisi dsan. 26-01-21 
` SPECIFICATIONS .................. ....... 26-01-21 | 


VEHICLE APPLICATION ..... tts : ке ТТ 26-01-1 e 


VEHICLE APPLICATION. 
All Models. 


DESCRIPTION 


Exhaust systems vary between ' ‘engine and truck ` 
models. Catalytic converters üse clamshell catalysts of ` 


monolithic construction. The catalytic ‘agent is: an alloy 
of platinum, palladium’ and rhodium. All- gasoline 
powered vehicles employ the catalytic converter in their 
emission control systems. All gasoline powered 
vehicles will' run on unleaded fuel. © 


The diesel engine does not use a catalytic cOnverIér, | 


ага uses only diesel fuel. 


Illustrations: given in this Section show typical exhaust 
systems. | | 


Тһе location and eee of exhaust system давр: 


_ retaining clamps and support brackets are shown i in the 
exhaust system illustrations. . 


This Section. covers general. exhaust: System ` 


| alignment procedures . and specifications. ` 


DIAGNOSIS AND TESTING 


. Exhaust System performance complaints such : att 


| excessive ‘back-pressure is usually сое Ру its 
effect on engine. performance. 7 | 


| However, ‘other’ malfunctioning components may 
have similar effects on engine performance and be 


e'jeraeteneoo toy the same рир ‹ or оран * | 


type of. problem. 


` ¿For general. exhaust systeri complaints refer to the Ву: 
diagnosis: guide . listed: in ‘this Section. Ls uM 


Restricted. Exhaust System. Test-Gasoline. À 
Епдіпеѕ | 


` With the _ engine at nona РБЕ ТРЕТЯ E. 
ыда а Rotunda Vacuum Gauge 059-00008 or `` ` 
“equivalent to the intake manifold. A gradual drop in the. ` 
vacuum. gauge reading at idle will indicate a restricted 


exhaust: system. -2: Жо 


-is, therefore, necessary to refer to the engine diagnosis’ ` 
and service procedures іп Engine/Emissions- 
Diagnosis* manual, when атр to donee this 2 


Refer to the looseleaf Engine/Emission Diagriosis" 4, 


manual for test ac pee 195 the 7.3L: Ез. » engin’. 5 


ADJUSTMENTS ` 


: ‘Inspect inlet pipes; ` outlet" pipes: and mufflers: for 


cracked joints, broken welds and corrosion damage:that .. 


would result in a leaking exhaust system. Inspect the 


clamps, brackets and insulators for cracks and stripped : ` : 
. or badly corroded bolt threads. When pipe clamp(s) are ` 


loosened and/or removed to replace a shield; pipe or 


muffler, replace the clamp(s): if there is, reasonable a 


: doubt : that its. service life is : limited. 


. NOTE: Because mufflers. are аёайрпей` "without: савай 
holes, it is normal for а certain amount of moisture and ` ` 
Staining to.. be preson: around the. muffler seams: The 
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aX a 


ы _*Сап be purchased ‹ as a separate, йет,” 


‚ 26-01-2 
Diagnosis Guides 


TEST STEP 
AND BRACKETS 


EN CLAMPS 


* 
-> ` 


Й 
. r 


ҚАР 
Ms 
РУГЕ 4%. 


Я E БАЛАН ; 0 E 

er Зы lap OE % 44” ЕЕ ë : 
РЫУ. ogee a 7 

- С “ M . e. .%4%: oe e 


А ,, . 


| A1 | SYSTEM COMPONENTS ^. 


. ө Check inlet pipe and muffler for punctures, split . 
|J seams, or improper welds. : > .: = .. 


м. 
S °з - Я "LL OA £1 р 


_|-А2 | EXHAUST MANIFOLD ` 


S]. `1 7 @ Inspect exhaust manifold for loose fasteners or 
Db. oss os oc sare X T ақ 


&. ft .. .- T. ы; ~ è .- » 
" Yi Doc ` 252 а S. 
. t vi 4. % A ` b. 


presence of: soot, surface:rust, or moisture does пої | 
indicate a damaged muffler and should not constitute ` 


.. the basis, for. replacement... . . ... | 
Muffler Clamps can.be broken due. to-overtightening 
during servicing of exhaust leaks. When attempting to 
eliminate -exhaust*leaks ‘at joints,- the muffler: clamp 


+ should be tightened to specification limits only. If this ` 
: ..does not.eliminate, the leak, the clamp should Бе: 
: - loosened,. rotated. approximately ‘one-quarter. turn, апа 


then fetightened to ‘the ‘spécification. . . 


^ -The exháust systern, including brush shields, müst.be - 
1 ее of leaks,. binding, grounding and „excessive . 


vibrations... - 


" These conditions are usually caused by loose, broken ` 


or misaligned clamps, shields, brackets or pipes. If any 
of these conditions exist, check the exhaust‘ system 
components .and alignment.. Align. 

. necessary... s 1,1,1. 


z 


42207. 
t, a" 


. Exhaust System Alignment... ^. — 7. 
"Perform; the following procedure “td “align: the 
complete exhaust system: з у 7,7 КТ 
. t. Loosen the pipe: connection: clamps. and the'pipe 
. support bracket clamps. Loosen the inlet pipe-to- 
., exhaust manifold'attaching.nuts. — ^. ' 
ЕМ Work: from ‘the. front and progressively: align the 
.-,,.-@xhaust system components and hangers to 
“eliminate any interferences: Make sure that 


E . General Exhaust System Service. `. d | 


| NOISY OR LEAKING EXHAUST DIAGNOSIS GUIDE | 


RESULT 


o | `... . e Check for broken or loose clamps and/or brackets. || :. 


А `, 4 Pu iu 
. >» % (4 > 
Fe t = + 


2-9. Then working from the. rear, forward, 


combustible matter: ` 
or.replace. as · i 


26-01-2 


. ACTION TO TAKE 


GO to А1. 


REPAIR ог REPLACE as 
necessary. Restart 
engine. If noise still 
exists GO to Al. ` 


1 GO to A2. ` 


ч 


REPLACE inlet pipe and/ 
or muffler'as necessary. .. 
| If noise still exists GO to |: . 


>| GO to BO. . 


TIGHTEN fasteners to ``. ||. 
specification or ` -: Es 
REPLACE exhaust 

. manifold. REFER to : 

specific engine section in 

this manual. | 


CU1824-2C. 
aligning tabs (if used) are fully engaged in their 
mating slots. · : ЕС PE 
retighten 
clamps: to-.-specifications.. Finally, ` tighten the 
exhaust. manifold -to inlet pipe- attaching nuts 


сан rnately and. equally to specifications, so that 


de 


.., the pressure on the ball flange will be, uniform. 


Brush Shield Inspection... - 


“Raise the véhicle оп а hoist. Brush “shields are ` 
. positioned оп the underside ofthe catalytic converter. 


and the muffler assembly. Shields should be free from ` 
random bends which would bring any part of the-shield | 

in soft contact with the converter or muffler assembly . . 
causing a rattle. The shield should' Бе! clear of any ` 


X “т, art s 


REMOVAL AND INSTALLATION ` ` ` 


Refer to Figs. 1 through 10A. `. 
= Тһе. exhaust system components are - removed, : 
disassembled, assembled and installed using.standard ` 
tools and procedures. Only remove components to-the 
extent necessary to replace worn’ or damaged 


Ф 


Always. refer -to- the, Master Parts Catalog for parts 
usage апа interchangeability: before replacing а 


component part of the exhaust system. 
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26-01-3 ^ . ^ .' General Exhaust System Service S (51 7077 26013 02 


| “TEST STEP 
| BO | VISUAL INSPECTION 


77 ACTION TO TAKE : 


a e Is the exhaust system visually OK? .. > и GO to B1. E | 
» REPLACE a any у баіри 


exhaust components. 
sas to Bt. MN. 


[ST VACUUM TEST # 


>: REFER to Engine/ _ ` 

'-.1.Emission Diagnosis ` : 
E Manual” -- Lack 9l 
`“ power: > > ые РЕ 
GO to В2. | ums E 


1 ` 


e Attach a Rotunda Vacuum бада 059-00008, ог 
equivalent to the intake manifold vacuum source. 


ө Ноок-ир Rotunda Tachorieter 059- 00007 or 
~ equivalent. ma 


'"" e Start engine and gradually increase реа to. 2000 
RPM with transmission in NEUTRAL. > 


| ө Is neutral vacuum above 53.8 kPa (16 inches/Hg)? |. -- 
| 82 | VACUUM TEST — EXHAUST DISCONNECTED # | 


* Turn engine off. 


GO to'B3. ` 


e Disconnect exhaust system at matoia 


e » Repeat vacuum test. Is the manifold vacuum above | # GO nd 
, 53.8 kPa (16 inches/Hg)? | | 


"VACUUM TEST — CATALYTIC CONVERTER(S) ом 
MUFFLER(S) OFF # 


ө тит engine off. 


REPLACE muffler: and - 
RETEST.. | 


* Reconnect exhaust System at extiaust. manifold(s). ` 


e Disconnect muffler(s). REPLACE: Е catalytic: 
| converter and inspect .: 
| muffler to be sure 2 

converter debris has not 
entered muffler. 


.. € Repeat vacuum test. Is the manifold vacuum above E 
^ 53.8 kPa (16 inches/Hg)? | : 


| в4 | EXHAUST MANIFOLD RESTRICTED ` ДИН m 


ө Remove the exhaust manifold(s). Inspect the ports 
for casting flash by dropping а length of chain into 
each port. Do not use a wire. ог light to check ports. 
The restriction may be large enough for them to | 

pass through but small enough to cause excessive - 

back pressure at high engine RPM. 


REFER to Engine/ 
Emission Diagnosis 
Manual* — Lack of 
Power. 


REMOVE casting flash. 

If flash cannot be 
removed, REPLACE 
exhaust manifold(s) and 
RETEST.. 


* Can be purchased as a separate item. | 


# Gasoline engine only. | 2 = | S О . | ЕЕ , CU1825-2G ` x e 
Muffler and Outlet Pipe Assembly |. ^ 93. . Remove muffler and outlet pipe assembly. It may | 

| | „ч '-. be necessary to heat the muffler/converter joint in^  .- 

Removal | | - order to separate the muffler assembly from the Xs 


1. Remove muffler and outlet pipe assembly clamp eer 


and U-bolt assemblies as required to remove worn 4. Оп Super Cab and Siow Cab models, remove = 
or damaged components (Figs. .1. through 10A). . | extension: pipe. . 


2. Disconnect muffler and outlet pipe assembly 5.. If so equipped, disconnect БЕЛ converter 
bracket and insulator assemblies. | | . bracket and insulator assembly: | 
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ai NOTE: For rod. and insulator. type hangers, p а . 
-.. soap solution to the insulator surface and rod епаѕ ` ` 


to: permit easier. removal of the insulator from the 


тоа епа: Avoid use-of oils or silicone since they do. : 


. not dry and may allow the insulator to slip. back off 
-+ once it is installed. 


6. Remove. catalytic converter. ` 


7. On models with Managed Thermactor Air (M. T. A. ), 
_ disconnect M. Т.А. tube. assembly. . 


8. Disconnect inlet. pipe from exhaust. manifold. : 


. 9. Remove inlet. pipe “assembly. · 
| Installation. UM S 


CAUTION: Ensure.: ‘positioning ‘tabs and. slots 


provided ‘at. the: converter/muffler assembly 
: connections are properly aligned to avoid ground 
out conditions with’ Савва Components: during 


E assembly. 


1. | On:models with 2272 converter, position ари 
-install heat shields. 


2 2. „Place muffler and, outlet pipe assembly in vehicle 
. by sliding in over axle housing.. 


3. . Position muffler “апа outlet. ріре assembly. by 
© " inserting it over the end of the converter and 
aligning slot to converter tab. 


` 4... Apply a soap. solution.to metal support rods. on 


| muffler and outlet pipe assembly. | 
: . NOTE: Avoid use of oils or silicone since they do 


not dry and may allow the insulator to slip back off | 


once it is installed. 


'5." Force metal support, rods. ‘through, rubber 
insulators. " ^.^: 


6. . Attach hanger’ bracket bumps and U- bolis and 


- tighten to specifications enon on illustration (Figs. 


o1 through 104). 


A. s Install ‘and tighten, the зіні clamp at muffler to Е 


| converter ӨТЕ: 


. CAUTION: To ensure a correctly sealed joint, 
` the correct: cone must be used. Figs. 1 
through 10A.. | | 


- 


Hanger. Brackets ғ. 


Removal A" ae И 
1. Remove muffler and outlet pipe assembly from - 
brackets. | 


2. Remove nuts from bracket and remove from 


frame. ` 
3. For F- Series rear hanger bracket remove rivet | 


e.e Ne. 


: which holds аске! to frame. 


installation’ 
1. . Position. bracket to frame, install and tighten nuts. 


2. For F- Series rear hanger bracket, ‘position bracket 


. - On. frame.and attach with M10-1.5 nut and bolt. 
Tighten. До 68- 94 М-т (50- 70 ft- 2L 


“Muffler Shields. : 


Shields “аге attached in one of two ways: a single | 
. band clamp and twó screws at the rear of the muffler or 
two band Sans w | 


. Removal | n tng | 
Remove band. strap(s) fom lamb worm near) 


2 . ‘Remove two Screws and washer assemblies which 
: hold. Shield ie. rear. of. muffler. 


Installation - 


fos Position shield(s) on T body. 
‚+ 2.. Install. two’ screws to rear of muffler. Tighten 


screws and washer assemblies to 16-23 N-m (12- 
2417 ft-lb). | 


3. Start band strap(s) in worm n gears), Tighten to 1.8- 
2:3 A m о in- Ib." 
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FIG. 2 Bronco, F-150—F-350 Regular Cab and Super Cab, 4x2 апа 4х4, 5.0L EFI Engine Exhaust System ` 
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SPECIFICATIONS. 


. TORQUE LIMITS — EXHAUST SYSTEM BOLTS AND NUTS " 


UNLESS OTHERWISE SPECIFIED, THE FOLLOWING TORQUE RANGES - ` 
MESE USED FOR FITTING OR FASTENER DIAMETERS AS 


Во | Torque Range ` 
Nut Diameter | Class 9.8 (Grade 5) | Class 10.9 (Grade 8) 
26-35 Nem (20-25 ft-lb) 
37-50 Nem (28-36 ft-lb) | 47-64 Nem (34-47 ft-lb) 
Ib) [80-110 Nem (59-80 ft-lb) 


FX Sà ' ©. ` 00198848 


8mm (5/16 inch) 
10mm (3/8 inch) 
{12mm (7/16 inch) 


20-27 Nem (14-19 ft-lb) 


65-90 Nem (48-66 ft- 


orque 


Inlet Pipe to Exhaust Manifold ` ` (3452 — Ж 
О-оой (Managed Thermactor Air) M.T.A. I | 

. .| thiet Pipe or Converter to Muffler or Extension (F-Series — Bronco) | 

Inlet Pipe or Converter to Muffler (E-Series) | | ағ | оо | 
Hanger Bracket and Insulator to Frame (F-Series — Bronco) 29 | "724 | к 
Hanger Bracket and Insulator to Frame (E-Series) ` | 
Bracket and Insulator to Exhaust (F-Series — Bronco) т 
Flat Flange Bolts (7.5L and 6.9L Engines) ^. __ зз | 29:938 | 
104 [тт 


Rear Hanger Bracket Clamp to Track Screw (E-Series) | 
| oe 4 CU2205-2A - 
‘SPECIAL SERVICE TOOLS | 

. ROTUNDA EQUIPMENT ` LIE CE 


| Description » 


| | CU23694A 
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VEHICLE APPLICATION | 
All Models. 


DESCRIPTION AND OPERATION | 


WARNING: DO NOT STAND IN LINE WITH OR NEAR 
RADIATOR FAN WHEN ENGINE IS RUNNING. 


NOTE: Walter C. Avrea, the owner of patents 3, 601, 
181 and RE27, 965, has granted Ford Motor Company 


rights with respect t to: Rud systems covered by these 


patents.  . 2 


The correct coolant 5 is ssena for maximum 
circulation and adequate cooling. In addition, ог -the 
cooling system to perform its function, it must receive 
‘proper care. This includes keeping the radiator fins 
clean and periodically inspecting the Cooling: system for 
- leakage. - | 


WARNING: NEVER REMOVE THE RADIATOR CAP 
UNDER ANY CONDITIONS WHILE. THE ENGINE IS 
OPERATING. FAILURE TO FOLLOW THESE 
INSTRUCTIONS COULD RESULT IN DAMAGE TO 


THE COOLING SYSTEM OR ENGINE . AND/OR 


. PERSONAL INJURY. TO AVOID HAVING SCALDING 


HOT COOLANT. ОВ STEAM BLOW OUT OF THE. 
RADIATOR, USE EXTREME CARE WHEN 
REMOVING . THE CAP FROM A HOT RADIATOR. 
WAIT. UNTIL THE ENGINE HAS COOLED,. THEN 
WRAP A.THICK CLOTH AROUND THE RADIATOR 
CAP AND TURN IT SLOWLY TO THE FIRST STOP. 
STEP BACK WHILE THE PRESSURE IS RELEASED 
FROM THE COOLING SYSTEM. WHEN YOU ARE 
SURE ALL THE PRESSURE HAS BEEN RELEASED, . 
PRESS DOWN ON THE CAP ден ыы. A A CLOTH), 


| TURN AND: «REMOVE IT. 


ww 


“In rodon E- 150—E- 350, Bronco and Е- 150—F- 
350 and F-Super Duty series vehicle coolirig systems 
are filled with а 50/50 solution of Ford Cooling System 
Fluid апа water which prevents corrosion, keeps ‘the 
cooling system clean, provides antifreeze protection to 
-28.8 to -37.2?C (-20 to -35°F) in winter and provides or | 
higher summer operation: temperaturos; E 
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NOTE: А coolant mixture of 50 percent coolant 

concentrate and 50 percent water is recommended to 

maintain best overall performance. To avoid damaging 

. the radiator, the coolant concentrate should not exceed 
. 60 percent. | 


For the:most effective cooling айе Operation this 
mixture strength should be maintained all year round 


and in. all. climates. Refer to Draining,. Filling and >. 


Bleeding the Cooling System іп this Section. 


Coolant should be the specified mixture of Ford. 
Premium .Cooling :System Fluid. E2FZ-19549-AA ог. 
equivalent and water: If, Ford Cooling System Fluid is . 


not available, another reputable permanent antifreeze |. 


meeting Ford · ‘specification ESE-M97B44-A must be ` 


. used and diluted with an equal quantity of tap water. 


. Ordinary tap water mày be used in an emergency | 
except in areas where the water is known to. be 
exceptionally hard or to have a high alkali content. Thé . 


cooling system: should be drained and flushed and the 
proper mixture of antifreeze added as soon as possible. 


: To avoid possible overheating in very hot weather, do- 
not use mixtures with ‘more than 50 percent antifreeze’ ` 


except in areas where antifreeze protection below 1.7°C 
(35°F) is required. In this :case, refer to the coolant 


 .mixture. chart on the Ford Premium. iod Syste c 
' Fluid container. | 


A standard’ éthylene diviso. ‘hydrometer or Banda 


Anti-Freeze Tester 021-00046 or equivalent can be 


used to check the Protection | level of the oo -life 


х coolant. 
When water Or pero must. "Bo: added. to: the 


cooling system during periods of below freezing ambient. 
` temperature, always operate the engine at fast idle for. 


30 minutes before letting the vehicle. stand-.with - the 


engine off for prolonged. periods. This will create a 


uniform mixture throughout the .cooling system. and 
prevent damage by Шш. when sufficient antifreeze 
is used. . 


“If the jáh: drive belt(s) is noisy, check, the 1 tension of 


the belt(s) to make certain it is within specifications. 
Also, check for misaligned pulleys. If the drive belt(s) is 
worn ог frayed, replace it: Refer to Section 27-06, 
Accessory Drive Belt Service. 


Coolant Recovery. System | 


“standard оп E-250—E- 350. with 7.3L Diesel engine. 
| Maintain the coolant ‘level: in the radiator flush with.the 


сар зедігіп the filler neck to 38mm (1. 5 nen below » 


the. сар” seal. 


CAUTION: Dor not remove. the radiator cap when the | 


cooling. system . 15: hot. . 


Жаны Ra. | 
A poppet- type thermostat: is iced with all enginés; 


When the thermostat is closed, coolant flows to the Е 
water pump through a. bypass passage at the front of 


the engine. When the thermostat is open, coolant flows 


through the. coolant. outlet. elbow. ene b duo | 


to. the radiator. 


- The. ‘thermostat: ocd іп Жа ей is а high | 
temperature thermostat for use with a mixture of water . 


. апа permanent-type . antifreeze.. A low temperature 
emus should. be: installed ir a non- Permanen type 


©. 
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| antifreeze and water coolant solution is used MERCEDE оп. 


trucks with automatic radiator shutters).- 


| DIAGNOSIS 'AND TESTING: 


| Visual Inspection - 
: A. ма for leaks at: 


г Alt hoses and hose connections. 


i E :Radiator seams, radiator core, and : radiator . 
“2: drain petcock. ` 


25 3.:-All block core plugs and drain plugs. 


DE Edges of all other. cooling System gaskets. 
| (5. ` Transmission oil. cooler. 
` : 6... Vehicle heating system components. 
.7. Water pump. ` | "e 


B- Examine oil dipstick for evidence of engine ой B 
_ contaminated with coolant. 


С.. Сһеск radiator for evidence of "oii. in -coolant 
(leakage at transmission oil: cooler). I 


ША. thé: analyzer from Rotunda” Cooling: System 
Pressurization Kit 021-00012 or equivalent to assist in 
testing the cooling ‘system. Follow the manufacturer's 


recommended: connections and testing procedures.. 


Cooling System Pressure Test. 


1. :Shut the engine off. 


WARNING: NEVER REMOVE THE RADIATOR CAP 


UNDER ANY CONDITIONS WHILE THE ENGINE IS 


OPERATING. FAILURE TO FOLLOW THESE 


INSTRUCTIONS COULD RESULT ‘IN DAMAGE TO 


THE COOLING SYSTEM OR ENGINE. AND/OR ` 


PERSONAL INJURY. TO-AVOID HAVING SCALDING 
HOT COOLANT OR STEAM BLOW OUT OF THE 
RADIATOR, USE EXTREME CARE WHEN 
REMOVING THE CAP FROM. A HOT RADIATOR. 


_WAIT UNTIL. THE ENGINE HAS. COOLED, THEN 
. WRAP A THICK CLOTH AROUND THE RADIATOR | 
-. CAP AND TURN IT SLOWLY TO. THE FIRST STOP. 

СТЕР BACK WHILE THE PRESSURE IS RELEASED 


FROM THE COOLING SYSTEM. WHEN YOU ARE 


`, SURE ALL THE PRESSURE HAS BEEN RELEASED, 
. - PRESS DOWN ON THE САР (STILL WITH A CLOTH), 
a TURN AND REMOVE IT. ` 


z | 22212. - Adjust the radiator coolant (fill or drain) to 25mm 
“Coolant recovery systems are standard о on Е 150—F- | | 


350, F-Süper Duty series vehicles and Bronco. It is also ` 


- (one inch) below the filler neck opening before 

. testing. Wipe clean and wet the rubber sealing 

- surface of the cap ЕНЕ ПӘНІН the ae Tightly 
on the radiator. ``. ~ 


3. .` Disconnect ihe ПЕ al: connector from the 


coolant temperature sending unit and remove the 
‚ temperature sending unit from the engine. - 


'^. With the radiator cap installed:and the cooling 
` " System pressure relieved, -only a small amount of 


. coolant- will be lost when the sending unit ` 18 7 


: removed... ~.. 


4. © Instalk the adapter fitting from: Rotunda Cooling 
- “System Pressurization Kit:021-00012 or equivalent ` 


22 (male thread оп one епа, апа a hose connector on` . 
. the other.end to: accommodate: the -tester hose) . 


tightly into the intake manifold or. cylinder head: in 


- place-of the sending .unit. Refer to Fig. 1. 


5. 2 On: E:150—E-350, remove the radiator veio 
-һове from the retainer clips.:!f vehicle is equipped 
E with- an Р ОЮА bottle. system, use a separate. 
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` 
. B * 


S. 


2 firmly on.the overflow nipple. Insert the free endo of | 


i | 


jasa, Маке s sure the hose is firmly installed on n the 


_ radiator overflow nipple and: іѕ іп. good -condition. 
Insert {һе free end of. к оеш nose: TS. a 


container of water. 


On Bronco and F-150—F- 350 and F- Sips Bity, 
series vehicles, remove the radiator overflow hose 


- from the overflow ‘nipple. Install a separate hose 


"separate hose into container of water. 


“Attach the pressure pump. and. gauge (Fig, 1) to the 
adapter-fitting and pressurize the cooling. system to 


the cap LOWER LIMIT as shown in the test Chart. 


| ` No bubbles should appear in the water container 


ЕКІ 
8 


; 


on _ located in the e cooing чеп. Any leaks which | 


. when the system is pressurized to the LOWER 
LIMIT. If the system is satisfactory at the lower 
“limit, gradually increase the system pressure until a 
_ slight stream. of bubbles -appéars in the water 


. container. ‘This is. ihe release, prec of. dele 


pressure cap. 


: Replace any іе сар which: баз а | Əla aso: 


pressure that is greater than the. specified UPPER 


. LIMIT. pressure: without discharging bubbles. Refer | 


.to- Specifications: at the end 9! POOR 21- 04, 
Radiators... | 


If the radiator cap does not hold [ pressure, 2. 


and wash the сар іп clean water to dislodge all 


foreign particles : from the gaskets. Check the ` 


seeing: 'surface in the radiator filler. neck. 


“Inspect the cam lock flanges. on both sides of the | | 


" filler neck for maximum cap engagement. 


Préssurize the cooling system as outlined'in Step 7 
(using a radiator .сар- һай operates within the ` 


Specified upper and lower pressure limits) .and 


‚ observe the gauge reading for approximately two. _ 
- minutes. Pressure should be held between 69 and :. 
89 kPa (10 and 13. psu and snou not il сиг 


this time. 


RESULTS: If the pressure ‘dione check for 5. 


leaks at the. engine-to-heater core hoses, 


. engine-to-radiator hoses, bypass hose, water | 
valve hose (if applicable),. thermostat housing 
gasket, radiator and heater core, etc. Also refer 


. to engine system checks if a leak cannot.be 


RADIATOR CAP ` 


2 ` RADIATOR САР PRESSURE. = ! - Fur 
| 2. TEST ADAPTER ` FILLER NECK SEAL 


° PRESSURE TEST - 


‚| PUMP 021-00012 OR N£ | | TEMPERATURE D 
EQUIVALENT . . QA SENDER PRESSURE : 


` HOSE ADAPTER | 


NE 


. FILLER NECK ` 
^ ADAPTER - 


QUICK DISCONNECT’. -|° 


FITTINGS ` EC 
E Q1401-1D ` 


FIG. 1.Pressure Test Pump and ‘Attachments " 


are found must be corrected and thé system 
checked again. 


If the system holds pressure proceed to Step E 
0.. | 


10. Release the system pressure. by oasen the 
.,. radiator cap and removing the adapter. Install the 
+ temperature sending. unit, check coolant level апа. 
réplenish, . if есеге, with ine correct coolant | 
solution. ` ғ” 


. Radiator Cap Pressure. тез 


Refer to .Fig.- d. 


1. "Remove the radiator cap from the radiator. filler 
". neck. | 


2. ' Use water. to clean the ` сар in "thé area of the 


rubber seal and the vacuum relief valve . as 

outlined.: Immerse the radiator сар in water to wet 

. the seals and install on the shallow filler neck of 

. ,Rotunda Radiator Cap Pressure Test Adapter 021- 
. 00012 or equivalent adapter. k 


_ NOTE: The adapter is designed to- accept both I 
| deep and shallow neck radiator Caps. ` 


3. Immerše the` filler neck seal in water and intl i in ` 
. the filler neck adapter. i 


NOTE: The filler neck seal is reversible SO ) that it 

тау be used on either a deep or shallow radiator 

. filler neck. 1t will also fit either end of. the radiator 
‚ cap pressure test adapter. 


4. Install the’filler neck adapter with filler neck seal on 


` the deep filler" neck end to the radiator сар _. 
pressure test adapter. | 


5. Connect the female quick disconnect fitting of the 
pressure test pump to the male quick disconnect 
fitting of the filler neck. adapter. 


..6. SLOWLY depress. the plunger of the pressure test | 


pump until the. pressure gauge reading stops . 
increasing and note the "8199 Pressure: reading " 
. Obtained. | 


Ж NOTE: If the plunger ‹ of the pump is depressed too - 
. .fast, an erroneous pressure reading will result. 


ye 7. Release the pressure by turning the pressure relief ` 


screw counterclockwise. Then, tighten {һе . 
pressure relief screw and repeat Step 6 (at least 
= twice) to ensure the pressure test reading is 
-. repeatable within the acceptable gauge reading 
` limits of the radiator cap and is not erratic. Refer to 
Specifications at end of Section 27-04, Radiators. 


4 8. If the pressure test gauge readings are not within 


the acceptable gauge reading limits, replace the 

radiator cap, and perform a cooling’ system 
"pressure test. If the pressure test gauge readings 
' are within the acceptable gauge reading limits, 

perform the Cooling System Pressure Test 


E Thermostat Test 


If the problem being investigated is insufficient heat, 
inspect the thermostat for leakage. This may be done by 


2” holding the thermostat up to a lighted background. Light 
> leakage. around the thermostat valve (thermostat at 


room temperature) is unacceptable and the thermostat ` 


- should be replaced. It is possible, on some thermostats, . 
. that a slight leakage of light at one or two locations on : 
. . the perimeter of the valve may be detected. This. should 

.. be considered normal. . ёл, Ge. GR dE is 5 
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Diagnosis SE 0 


Refer to the following Diagnosis Guides for бейта 
system complaints, ‘their: possible- cause and 
recommended resolution. Refer to i n Section 
for testing and. service... - - "nou 


| Usea cooling’ system: аза or Squivalent t to assist 
in diagnosing the cooling system. ‘Follow the 
manufacturers instructions” for connections at testing. 


The most frequent cooling system. complaints 


concern leakage and overheating. Either of: these - 


problems will soon render the vehicle inoperable. 


Most vehicles use an ethylene: glycol base: aritifreeze 
solution to which the manufacturers have added.a dye 
color. The dye color makes the antifreeze solution an 
excellent leak detector. If this type of: solution is not 
being used in the cooling system; а vegetable dye may 
be added to aid. in locating. external leakage." 


Draining, Filling: and: Bleeding the Cooling 
. System 


To prevent loss. of coolant when draining- the NM 
. attach a hose on the. radiator draincock and drain the 
coolant from the radiator into. a "clean. container. | 


r. 


Diagnosis Guides. | 
_TEST STEP ` 
| ЕСЕК VISUAL CHECK ` mo pue 


ө Маке visual check for leaking hoses, and 
„connections to radiator, nests: ‘core and ongina: 


m ө Pressure test cooling system to check for dirty or `. ^ 
damaged radiator cap, external Бахаре and/or : 


г өө аре. dE a 


hose. 


radiator cep, 


To. drai, the radiator, open the draincoek located at 


the-bottom. of the. radiator and remove the radiator сар .. 


‘or supply.tank cap. The cylinder block of:the V-8 engine 


`. is drained by removing. the drain plugs located оп both. 
sides о” the. block. The 6-cylinder engines have one 
drain plug located. at the left rear of the. cylinder: block. 


То fill the. cooling system, install: the’ ‘cylinder: block | 


aan plug(s) .and close the -radiator. draincock. 


Disconnect the heater outlet hose at-the water pump to 


. bleed or release trapped air in thé system. When the 


coolant, begins. to, escape, connect the heater outlet 


Fill the radiator until the coolant i is | between thé cap 


..... 


| WARNING: DO NOT STAND. IN LINE WITH OR NEAR | 
ENGINE: COOLING. FAN. WHEN ENGINE: IS RUNNING. 


“Start engine, warm up, shut off éngine. Allow engine 


to cool,. remove. сар and unes coolant level. Fill as 


required. 


»cf 
9 


WARNING: ‘NEVER REMOVE: THE RADIATOR CAP 


UNDER: ANY CONDITIONS WHILE THE ENGINE 15. 
OPERATING. FAILURE TO FOLLOW THESE 


INSTRUCTIONS EE RESULT IN DAMAGE О 


m T 4 
- yov. л "C f . ч, 47. nu 
- . Ы e Pd . . 


А “Loss OF COOLANT DIAGNOSIS. GUIDE : b "aM s em 


" "NE К ` 
an ASE Жы w 4, 2 

bd * MS м ` 
е”: : 


di Make’ necessary repairs. 
i GO to, At. QUUM S 


T peTuRA i vehiclé. to. 
customer.: К 


‘CLEAN a | 
сар. ВЕРЕАТ А1. 


Dirty- ог. damaged 


REPAIR ` or r REPLACE 
.as песе ian | 
А1. oa deg 


4, > 
44 
“20% rao 


| External ‘Leak ^ 


DISASSEMBLE. engine 
‘as necessary to - 
‚ | determine.cause of 
š ‘leakage. CHECK for Lv: 
cracked intake manifold, |: 
blown head gasket, ` 
warped block or head 
‘gasket surfaces, cracked. |` 
cylindér head(s), cracked |: ` `` 
| cylinder block. REPAIR ` 7 
. | ог REPLACE ав” 
й! а ay. REPEAT. А1. 


мета! Leak — 


ЕСЕСІ 


LE 4 E LJ < 4 г . 
t. М age? +. ae ү; 
a he 


Ды ін. а 
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ENGINE FAILS TO REACH NORMAL OPERATING TEMPERATURE. DIAGNOSÍS GUIDE ` 


Ээ] ACTION TO TAKE 


TEST STEP i4 


p [wm TEMPERATURE CHECK (DOWN FLOW RADIATOR 
| ONLY) 


-ө Operate engine at high RPM or under load for 20 


.. minutes. Check coolant temperature with ` 
222. thermometer. | 

... WARNING: USE CARE WHEN REMOVING 

"RADIATOR САР TO AVOID INJURY FROM 


'ESCAPING STEAM OR HOT WATER. = " 
NOTE: Remove radiator cap before running this 


test. Then use a known quality thermometer for... 
checking coolant temperature. 


| -B1 | GAUGES/LIGHTS 


us ө Cheek operation of temperature NF (Refer to 


: Section 33-41, Temperature indicto of the; BE Joe 


|. Chassis and Electrical Manual). 


| ЕСЕ THERMOSTAT 


29. nang апа test thermostat. (Refer to Thermostat. m 


Testing, in. this Section.) 


THE COOLING SYSTEM.OR: ENGINE AND/OR | 


PERSONAL INJURY. TO AVOID HAVING SCALDING 
НОТ COOLANT OR STEAM BLOW OUT. OF THE 


^— RADIATOR, USE:-EXTREME CARE WHEN 


REMOVING THE: CAP FROM A HOT RADIATOR. 


-WAIT UNTIL THE ENGINE HAS COOLED, THEN 


WRAP. A THICK CLOTH. AROUND. THE RADIATOR 
САР AND TURN IT SLOWLY TO THE FIRST. STOP. 
STEP BACK WHILE THE PRESSURE IS RELEASED 
FROM THE COOLING SYSTEM. WHEN YOU АНЕ 
‘SURE ALL*THE PRESSURE HAS BEEN RELEASED, 
PRESS DOWN ON THE CAP iam WITH A- CLOTH), 


|... TURN AND. REMOVE IT. 


CLEANING, AND INSPECTION 


Radiator Coolant Level. Check ` | 
Engine should Бе аї normal operating témperature. 


in additioń to, maintaining thé correct. coolant level, - 


the radiator ` fins must be cleanéd..and. the. ‘cooling 
system inspected periodically for leaks in order іо be 
sure: the system operates at maximum efficiency. 


‘Check the cooling system for . dirty. Ог. ‘rusty | 
| appearance. Dirty or rusty coolant requires replacement Е 
2. to protect the cooling system. from -corrosion шш 


Cleaning Cooling System -: >; | 
То remove rust, sludge and 'other ыда material 


‘from the cooling. system, use Ford Premium: Cooling - 
System Flush D6AZ-19A503-AA or.equivalent. Removal ` 


. of such material restores cooling efficiency and’ avoids 


overheating. Always remove the: thermostat prior to ` 


· pressure flushing. A pulsating or reversed direction 


RESULT : 


GO to BI. 


| GO to B2. 


P RELEASE x vehicle to | 
M. customer. 


>| REPAIR or REPLACE 
` | components as 
| necessary. ` 


;RELEASE vehicle to 
` . | customer. . - 
| REPLACE the 
thermostat. GO to ВО: 
| " е 


ої flushing water flow will loosen sediment more 
quickly than a steady flow in the normal direction of 
coolant flow. In severe: cases where cleaning 
solvents will not properly clean the cooling system 
for efficient operation, it will be necessary to use 
the pressure flushing method. Various types: -of 


flushing equipment are. available. . 


Do not back-flush cooling systems that have a water 


ЕРОН valve in the heater Dm or damage to the 


valve can. result. . 


:- CAUTION: Do not тоа out the mn diesel 
. radiator. 


The tubes have integral turbulators 
embossed into’ them and damage. to the tubes will 


result. ` 


| Heater Core Back-Flüshing' 


All engine ‘cooling. system flushing and back- Hashing 
procedures must include a separate back-flushing-of the 
heater ог A/C-Heater system , heater core, after the 
flushing or back- -flushing, of the engine cooling system. 


. This will prevent engine cooling system particles from 


clogging the heater core. tubes and reducing (or 
eliminating)..coolant flow. through the heater соге. 

" The heater core must be back-flushed separately 
from the engine cooling system for: proper: back- 
flush water flow direction through the heater core. 


The correct heatér core back- Tosning procedure i is as 
follows: 


1.2: .Оп:Ғ-Зегіев апа Вгопсо: vehicles: disconnect the | 


-heater соге -outlet heater hose. from :the water 
pump Meung and: install a female. garden hose-end 
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Cooling System Service | 


ENGINE. OVERHEATS DIAGNOSIS GUIDE - 


TEST STEP ` “RESULT 


š v. ` ` 
. w. š e + - , * 
л . d ; Ў > A ` i 
Xt = E А : ` à 
” ` š 
` “ ў ; «t k: 
Ç Й 
> T 
T. A Vw > * L * T M 52 k 
2 E We e - = ж yt . š 
r " Е ` г 5 
PE 
E š - 


со to сі. 


22 * Check coolant level. 


REFER to y Coolant Lose. 
. | Diagnosis; Güide in this ` 
| | Section. GO. to e. 


TEMPERATURE CHECK — 


(DOWN FLOW 
RADIATOR ONLY) pus m 


ғ 
= `< 


GO'to C2: 2 


ө: » Operate engine at high RPM or: under load ^ 20 um 
minutes. Check temperature with a thermometer. ` 
CAUTION: USE CARE WHEN REMOVING 
RADIATOR САР TO AVOID INJURY FROM ` | 
ESCAPING STEAM OR HOT WATER. IF ENGINE: | : 

. OVERHEATS, SHUT DOWN IMMEDIATELY AND 

| GOTOC3.. `. `: 

`. NOTE: Remove radiator cap before running this | 
test. | 


GO to Engine Fails їо . 
_ Reach Normal Operating 
Temperature Diagnosis 
-J Guide in this Section. 


| GO to C3. E 


: EN TEMPERATURE GAUGE 


RELEASE Vehicle to 1 i 
TE customer. ^ 


L ‘Check operation of ЕСТИ А gauge. (Refer to: k: 
Section 33-41, Temperature Indicators, of the Body, 
‘Chassis and Electrical Manual | | | 2 | | 

4| REPAIR or г REPLACE 

| components as ` 
necessary.. .-0 


CIC FAN BELT 


| ө Check fan belt tension. (Refer to Section 27- 06, 


> GO to 159 
Accesso. Drive Belt Service, in this Manual. ) | 


°. Fs. 


> REPLACE ian belt andj ` 
“УЧ or ADJUST. belt: tension. | 
TAE — Ж mcs 


: : we 2 
ү i N f BP os "A i е Ы ы E B M . ж Ny nt 54 Ы Лү - . . 
wg ` m- ET 5 t с r 2 2. ега. ^ E ail ` 2 a » < 
5 E . 2 n 2n . z 
| ` . 67% + КҮСЕ А 2 s » + E „+, ж < „ 7 
* : * * + . m . uoc ae Ы y 
: ` Р . Р " а + МЕСІ % E 3o 
; E . , ` i PM < 2 . 3 4. 023 
PORS "S: ' + > . 20% 2 ғы 
(м " `. I . ó : EN T, | AER A . d ` s’ z 
^ i : ? E E : * а Ë - 592 УРУ) 4-% қ 
N . >» + [S š » OC " NS қ T. > Acc z 
е - е 40” М * * % 5 
> š p М <=. .- `. “. di 4. 2 ^ 


50%. 


зә our 


fitting adaptor: in ‘the end of the outlet heater hose: 


^. +. Secure with a hose clamp... . E 
^ On Econoline’ vehicles, disconnect the heater соге ·. 


ш Allow: full. Water pressure ‘to ‘flow. for 


approximately :five minutes: - 


| If a water valve is installed in the heater core: inlet 5 
‘outlet hose from the heater core (Fig. 2). Then, . ^. . heater hose, apply. vacuum to. the water valve 
fabricate a jumper hose with à Quick Connect - < - vacuum motor to ensure proper operation of the 
Coupling Assembly (Part No. 180535) on one end: - - -water valve and proper. closure: with по. water | 
and a female garden hose fitting on the other end... leakage. Replace the .water valve if required. ^ `; 
i ше ий "ine d 18: — 227 cem БАК С ` Remóve the hose. clamp . and female garden hose- 
А E x ог 2525 end adapter.from the end of the outlet heater hose ``. 
p `. Connect the ‘female дайт hose- end of the outlet s | -and connect: the outlet heater hose onto the water E 
‚ heater "hose to the male end. of. a water Эр | pump. fitting. ` = | 
garden hose. 0... 5 72.8. „Connect the inlet. heater hose. ото the ‘engine A 
Disconnect the heater: ‘core inlet eater hose PON o5 g plock. fitting. -. Tr m CMS 
the engine.block fitting and allow to Misi, onto the . 9g. Fill the: cooling. syal. ‘as: | outlined; К, " 
Ж ground or into.a floor.drain..  . -, TZ MEL GU E 
ы .' Test the system for . ‘proper heater perio Жа» а 


Ifa water valve is installed in the heater core’ inlet 


. heater-hose, check to be. certain the.water eee 5. 


ореп (по vacuum). 


“Turn thé- water ‘supply valve on: апа он: РТА 
times so that the surge-action will help to dislodge 


a arger Suppor: Рейв from. ше gate: core, 


“Radiator Pressure. Сар: š i с 


. with the. moe engine; 2991008, SIS Tm 


conditions. 


De d 2 2T VM 
4. u Ё 


: ME 
MEME а б "i 4 Ж. “te 
, Eus r. 


^ Inspect-the areas ` under: aho. vacuum: auc. and. E 


rubber: seal for rust ог dirt. particles: (Fig: 4): ғ: 
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i 7 ENGINE OVERHEATS DIAGNOSIS GUIDE (Continuted) |” En 
| (007 00 TEST STEP. . RESULT | ACTION TO TAKE 
| C4 | RADIATOR ` B | | | 
. € Check radiator fins for obstructions. | | GO to св. : | 


CLEAR radiator fins. Go 
Го а. 


ЕСЕ SYSTEM CIRCULATION. 


..—. € Remove —Q cap. Operate engine at high RPM. 


| GO to C6. 
Coolant should not overflow radiator filler neck. a. 


ч EM РО К GO to С8. 
| ce | DISTRIBUTOR BASICS ` mE 
ө Check ignition initial timing and distributor. advance. 


(Refer to the Technical Service Bulletin Special ` 
Specifications Issue for distributors.) 


аот to cr 


MAKE: ees 
-repairs, and/or parts 
‚| replacements as ` 
ps necessary. GO to C1. 


WATER PUMP z 
| e Remove. water pump and check for binding o o 
| sheared nee апап: | | 


REINSTALL water pump. m 
|. and-'RELEASE vehicle tol _. 
; Customer, | 


4 " 
` s 
Е " » 
, . 
` б - 
^ Ty 
" "n 
- Li ` 
` , E оу i › 
А - Us 
Ж "E . 
. , =e 
. 
4 2 
* . 
” : 
x 2 . 
k 
% а. md 
y x" 
"E: 


| REPLACE water pump. 
x GO to C1. > 


<= THERMOSTAT E 


»| GO to co. | 


ae Check thermostat operation. (Rete to Thermostat 
. Test in this s Section). ya | 


REPLACE thermostat. 
м. GOto Ct. > 


<= COOLING SYSTEM | 


е | Flush, clean and refill cooling system. (Refer to ` 
. Cleaning and шыны in this Seco: ) Repeat . 


RELEASE vehicle to ` 
.. test een IM 5 | | Ct cae 


customer. 


i 5 
2 б i 
Ў , . А Ë 
- D ` Ж . POT SA ` % ы Ы 
У fue Z A ‘ 
. * UY 
“ : . 7 Я 
И 1 UU "i m ^ 5.17 Pat Ë 
y I É = " N e 3 
2, эс k ud è d . 
ЗАБ № E ^. 2 
Ë > ig: are 2 i 
* E : LEN ` М 
$ s š e" 3 А 
Же 2 4 
: А s y š ` 
& . А ç А Š 1 А 
. zb 


GO to C10. 


Ісі FAN CLUTCH — 


ө , Check automatic fan drive system НЕЕ (Rete 
to Section 27-09, Radiators, in Mes Manual. N 


) RELEASE vehicle to s 
T customer. i | 


E H 2 же . 
Қы; ‚ › 
ae r 9 
Q (9) 
е 2% . 
aT к 
- : 4 
, 
? 
” 


REPLACE fan clutch - 
E and GO 1o Ct... : 
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‚. O-RINGS . “SPACER COMPLETE ASSEMBLY: 


% IN TO 5&'IN QUICK CONNECT 390422-S 390420-5 '  -18D535- 
34 IN TO .34.IN QUICK CONNECT 390423-5 390421-S . + 180535 - 


* COMPLETE QUICK CONNECT .. 
- ASSEMBLY CONTAINS THE FOLLOWING: 
: 2- O-RINGS (SILICONE FLUID) ` 

1- SPACER 

1 - COUPLING RETAINER 

1 - HOUSING š 


SILICONE FLUID ` 
ESF-M99B112-A 


HEATER HOSE  : 
DISCONNECT TOOL 

% INCH T85T-18539-AH1 
34 INCH T85T-18539-AH2 


COUPLING 
RETAINER 
- 18D434 - 


` HEATER CORE TUBE 


QUICK CONNECT COUPLING ~ DISCONNECTED | EXTENSION HANDLE 
| P. 1% ! ЖОНЕ — —M T851T-18539-AH3 - 


ALWAYS USE NEW O-RINGS 
WHEN RE-CONNECTING 
TO HEATER CORE TUBES - | 24, 
u | COUPLING RETAINER 


NOTE: 

LUBRICATE O:RINGS WITH : 
ESF-M99B112-A . І 
SILICONE FLUID ` 


` HEATER HOSE 
DISCONNECT TOOL 


INSPECT SPACER | 
FOR CRACKS OR DAMAGE — 
REPLACE IF NECESSARY 


HEATER. . 


FOR CRACKS OR DAMAGE — 
REPLACE IF NECESSARY 


"' HEATER : 
HOSE 
ASSEMBLY · 


PUSH HEATER HOSE ASSEMBLY TOWARDS HEATER CORE : 
. TUBE TO ENSURE LOCKING TABS ARE FULLY EXPOSED, THEN 
PUSH TOOL OVER COUPLING RETAINER WINDOWS TO 
. - COMPRESS RETAINER LOCKING TABS — іл ы PULL HOSE 
` , ASSEMBLY AWAY FROM HEATER CORE Т ЖҚА, 
REMOVE TOOL THEN CONTINUE PULLING HOSE ASSEMBLY, - 
AWAY FROM HEATER CORE TUBE. 


NOTE: WHEN COMPRESSING WHITE COUPLING RETAINER, ^ 
қ THE TOOL MUST BE PERPENDICULAR АМО ON THE HIGHEST 
‘POINT OF THE COUPLING BETAINE? id SHOWN ABOVE. 


| ü P n INSPECT COUPLING RETAINER 


-CLEAN HEATER CORE 
: TUBE AND LUBRICATE 
WITH SILICONE  . 


— a 07 


'SPREAD RETAINER APART 
TO REMOVE FROM HEATER 
CORE. TUBE, AND REPLACE 

ғ- WITH NEW-.RETAINER -. . 


ASSEMBLE FITTINGS TOGETHER BY PUSHING TOGETHER —. 
LISTEN FOR COUPLING RETAINER TO SNAP IN PLACE. | 


HEATER HOSE 
ASSEMBLY 


TO HEATER . 
CORE 


WHEN THÉ QUICK CONNECT COUPLING’ IS DISCONNECTED — THE 

WHITE COUPLING RETAINER WILL REMAIN ON THE HEATER CORE TUBE. 
"INSTALL NEW COUPLING RETAINER, SPACER &.NEW LUBRICATED 

-O-RINGS INTO.QUICK CONNECT ASSEMBLY HOUSING BEFORE 

`ВЕ- INSTALLING HEATER HOSE ASSEMBLY TO'HEATER CORE TUBES. 


© :. TO ENSURE QUICK CONNECT ENGAGEMENT. LIGHTLY 
CCL 2443-A 


PULL ON THE HEATER'HOSE ASSEMBLY 


FIG. 2 Heater Hose Quick Connect Coupling О, | = | | | E ЕД = | А 


` .. 4 NS : 
. . -r е. fo ”. 2 л. 
t “ ‘ era " EM 


ecc Use warm tap waei raise the vacuum valve and 4. — the radiator filler neck opening for rust or 


rubber seal and thoroughly flush away loose rustor X dirt particles on the sealing surface at the bottom 
dirt particles trapped under the vacuum vave: .. of the filler neck opening. Use a clean cloth and 
rubber seal and on the -seal surface. |: wipe the sealing surface to! remove any rust or dirt 


particles. 


` SEIT, 


3. Inspect and remove any imbedded rust or dirt 
particles on the sealing sunaces of the rubber seal. 
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p SECTIONAL 
| VIEW 


VIEW SHOWING POSITIONS : 
` OF TURBULATORS ON BOTH 
“SIDES OF TUBE 


. FIG. 3 Radiator Integral. -Turbulated Tube О mde 


NOTE: If paint is observed on the filler neck sealing 
surface, remove it using paint thinner. | 


REMOVAL ‘AND INSTALLATION 
Thermostat ` 


k. 


Do not attempt to sérvice the A thármiostait. ‘ttshould be | 


replaced if: it-is not operating properly., 


-Check the thérmostat before installing | it, “following 


the Thermostat Test: Procedures. 2525 
4.9L (300 GID) | ke 4 


Removal ' ` 


1... Drain the radiator š so ‘that the coolant level is below 
1+ the thermostat. © ° 


DI tc 


2.: Remove the coolant outlet elbow attaching bolts 


(Fig. 5).:Pull the elbow away from the cylinder head 
22 Sufficiently to provide access to the, thermostat. 
xx POONG the, , thermostat and d opes 


SEAL 
SURFACE ` 


OVERFLOW SYSTEM 
SEAL WITH 
RECOVERY SYSTEM 


` RADIATOR CAP . 


FIG. 4 Cleaning and Inspecting Radiator Cap and Filler Neck Opening 


Cooling System Service. | 


|^ V-8 


27-02-9 


Installation 


1. Clean the coolant. outlet elbow and cylinder head . 
' gasket surfaces. Coat a.new gasket with water-: 
resistant sealer. Position the gasket on the cylinder 
head opening. The gasket must be positioned on 
the cylinder head Detore the thermostat IS: 
installed. 


| 2. The coolant outlet tems contains a (бей recess 


‘into which, the’ thermostat is:-turned and locked. 
Install the thermostat with the bridge section in the. 
outlet elbow. Turn the thermostat clockwise to lock : 

. - it in position on the flats cast into the outlet elbow. 


3. Position the coolant outlet elbow. against the 
cylinder head.. Install and tighten. the атаса 
bolts. Refer to. Specifications. Ë 


WARNING: DO МОТ: ТАМО IN LINE WITH OR 
NEAR RADIATOR FAN WHEN ENGINE IS 
. RUNNING. : 


4... Fill. and. bleed the cooling system as outlined. 
' Check for leaks.and proper. coolant level after the 
engine has reached normal operating 

| temperatures. t 


Removal 


1.. Drain the radiator s 50 that t the coolant level is below | 
the thermostat. | 


2. Disconnect the bypass hoses at the water pump 
-© . and intake manifold. Remove the bypass tube. 
. . Remove the water outlet housing attaching bolts. 
(Fig. 6). Bend'the radiator upper hose uS and 
remove.the thermostat and gasket. | 


e Installation 


1. Clean the water: outlet housing gasket surfaces. 
^. Coat a new water outlet housing gasket with 
Perfect Seal Sealing Compound B5A-19554-A or 

. equivalent. Position the. water outlet housing 
. gasket on the intake manifold opening. | 


2. Install the thermostat in the intake manifold 
* opening with the copper pellet or element toward’ 
the engine and the thermostat flange positioned in 
the recess. If the thermostat is improperly installed, 

_ it will cause a retarded flow of coolant. 


E 3.: Position the water outlet housing against the intake. 


. manifold. Install and tighten the attaching :bolts. - 
... Refer to Specifications. Install. the water pypass 
E: Jine. and tighten hose connections. | ; 


S SEALING `“ 
SURFACE ` 


RADIATOR FILLER NECK OPENING 
| (CROSSFLOW SHOWN) 


Q1413-2F 
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RADIATOR. : 
ASSEMBLY 
. 8005: - 


 THERMOSTAT-8575 ^: 
INSTALL AS SHOWN, ` 


FRONT 
OF 
. VEHICLE - 


© #- 359 66 
‚ WATER.OUTLET NN 


CONNECTION 


вот `:  . RESERVOIR 
E N606676: .S2.: . ASSEMBLY 
79-13 Nem STRAP 


(7-10 FT-LB) i iiy 8С062 


BOLT-17-24 Мат... 
(12-18 FT-LBSY 


RESERVOIR: || s AVY 
| I ‚ U-NUT 


i -S2 СЫ 
| 80098; ` VIEW A 


. WATER OUTLET | 
— CONNECTION ` > 


K FIG. 7 Е-250-Е: 350 With так ‘Diésel Shown: 


м GASKET 


OIM UNS -` Coolant Recovery. Bottle- 
`” THERMOSTAT >- : `“ ІІ E Е OE d 
— OUTLET SIDE Ed 2 Removal | LOC и 8 E 
_TO RADIATÓRZUP— š ' I 
" Drain the: radiator’ until the Бр! is ‘out of the 
. recovery bottle. Disconnect the radiator overflow 
line at. the. recovery, bottle (Fig. 7). | 


3 2. Remove. the overflow’: ube. from’. dies recovery 

; роне. Remove the recovery: bottle.strap or bracket 
Ж - attaching. 21 апа тетоуе. the oy porte, 
аа | se Installation ` | "EE M 
— | — E. Position the recovery bottle in. “the chassis and 
FIG. 6 V-8 Engine. Thermostat Installation—Typical ° ` M "install the. strap or bracket attaching: bolt(s). 


Ww ARNING: DO NOT ST AND IN LINE WITH OR . Connect the overflow tube to the: recovery. bottle. 
NEAR TARATOR FAN "WHEN. ENGINE IS. кенч DO NOT STAND IN.LINE WITH ОВ NEAR 


. RUNNING. odi , RADIATOR. FAN WHEN ENGINE Is. RUNNING. 
4. Fill and bleed the cooling: dum. as бийлей. u^ 1 Fill and: bleed the cooling . ‘system as outlined. 
. — Operate the’ engine until; normal’ operating -. ^ Check for coolant leaks and proper coolant level 
-- temperature is reached; then check the coolant - -© after the: engine ns normal. ee 
| level ano ея for ` leaks. | B x Den | са 
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SPECIFICATIONS ` 


ENGINE COOLING SYSTEM REFILL CAPACITIES — F-150 THROUGH F-350, BRONCO, F-SUPER DUTY SERIES, - 
AND E-150 THROUGH E-350 — DIESEL...  -- 0 00 "M ME 


~ . ' Approximate Capacity ` 


`” "Equipment ae И кале ен у 
=. ___ ааа [imperial Quans | Um | 


Ғ-150/350, Е-Ѕирег | - 2. 202470022 

Duty & Bronco Manual and Auto. Trans. — Standard . . 
Manual Trans. with. A/C or Super Cool p 
Auto. Trans. with Super Cool or Standard: 


-Manual Trans. with А/С and Super Cool . ^. 
Ü . Auto. Trans. with A/C and Super Cool or just A/C 
F-150/250 | PERS 
u Bronco 


Manual Trans. — Standard .^ 


Manual and Auto. Trans. with А/С Auto. Trans. — > 
. | Standard КОЕ QU NR ERR. 
-| Manual and Auto. Trans. with Super Cool or Super Cool 


` Manual Trans. — Standard 


- Auto. Trans. — Standard or A/C, Manual Trans. with A/C 
Manual and Auto. Trans. with Super Cool or Super Cool 
| апа А/С Р D 
F-250/350, F-Supe | 000 В 
‘Duty Chassis Cab 
and Motor Home : 


All options . 
‘Chassis Vehicles |. ^: 


F-250/350 and 
F-Super Duty Chassis. 
Cab and Commercial 

Stripped Chassis 


All options | 


@Inélude 5 quarts (or equivalent liters or. Imperial quarts) in reservoir bottle. 


ENGINE COOLING SYSTEM REFILL CAPACITIES — ` 


E-150 THROUGH E-350 GASOLINE . mE 
Approximate Capacities®@ 


1 Model Vehicle | 
| ж ‚ Equipment Liters 
Al ` 


4.91 EFI |Manual and 
| (300 CID) | Auto. Trans. 
| бх | Without Air ` 
| ` {Conditioning . 
| Manual and 
Auto. Trans. 
With Air 
Conditioning or 
Super Cooling 


Standard and 
Air Conditioning ab Ns 


Super Cooling | 185 | 153 | 
Standard à 
Cooling -= > 
| - | Air Conditioning 
Ж. or Super Cooling 
7.5L |А Options | 
(460 CID) 2 | 
V-8 | | 


(Add 1 quart (U.S.) for heater. | 
@Add 1.8 quarts (U.S.) for auxiliary heater (Econoline models). 


5.0L EFI. 
(302 CID) 
V-8 


| CQ2735-1A | 
DAVE GRAHAM INC. 2012 
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TORQUE SPECIFICATION | 


Radiator to Body Sheet Metal Е-150-Е-350 — ' 


Radiator Hose Clamp Double Wire Clamp Bronco, - 2.26-3.39 


F-150-F-350 and F-Super Duty, E-150-E-350 


Radiator Hose Clamps Tangential Screw : 
F-150-F-350, F-Super Duty and Bronco 


2.8-3.9. 
|. (25-35 in-Ibs:) 


Thermostat Housing 4.9L (300 CID) Six : 
| Thermostat Housing V-8 Engines except 7.5L 
{ (460.CID) 0 MEE 


| Thermostat Housing 7.5L-(460 CID) 
|| Radiator Top Brackets to Radiator Support - -- - ons 
. F-150-F-350, F-Super Duty and Bronco... 
Radiator Top Brackets to Radiator Support —: 
F-Super Duty Stripped Chassis | 2 
Fan/Clutch Assembly to Water Pump — 4.9L | ` (30-100) 


| Radiator Support to Frame Insulator Bólts — 
| F-150-F-350, F-Super Duty and Bronco: - 


COOLING SYSTEM PRESSURES (PS) `. 


| F-150-F-350, F-Super Duty, Bronco, E-150-E350 


SPECIAL SERVICE TOOLS `` 


Tool Number  _ | Desi Б TE 
 T83T-6312-A Fan Clutch Pulley Holder —-6.9L Diesel 


| T84T-6312-0 | | Fan Clutch Pulley Holder — 4.9L Engine | . 
T84T-6312-D - 7 | Fan Clutch Nut Wrench — 4.9L Engine |: 
T85T-18539-AH | Heater Hose Disconnect Tool 


CO2135-1C - 


Cooling System Service 


2e 41-136 . 7... 


Operating 
Pressure 


T83T-6312-B "Fan Clutch Nut Wrench — 6.9L Diesel | _ 
ft. 02t-00046 | 


2 27-02-12 


Description tor A 


| Radiator Support to Frame Insulator Bolts — . 


F-Super Duty Stripped Chassis . 


Fan to Clutch, Fan/Clutch Assembly to Water Pump 
` (All Engines Except 7.3L Diesel) — ^ " ` 

Shroud to Radiator — F-150-F-350, .. 
F-Super Duty and Bronco 52544 
Shroud to Radiator— .- 

“F-Super Duty - =a 

. Water Filter Hose Clip to Air Inlet Housing | 

Water Filter Hose Clip to Engine Idler Gear... 

Cover `: СТАР 

Transmission Oil.Line.Fitting to Radiator — 


4: F-150-F-350, F-Super Duty and.Bronco 


Transmission.Oil Line Nut to Fitting. on Radiator 
:1 — F-150-F-350, F-Super Duty and Bronco 


‘Fari/Chitch Assémbly to Water Pump — 7.3L Diesel 


. "E 


“.. 


.-Min. Test 
" Pressure 


. ROTUNDA EQUIPMENT ^ .- 


"EE ` 


| o2t-oo012 . | .. 021-000012 . 


- 
А MEET 
P M 


~ 


tns n 
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SECTION 27-04 Radiators - 


SUBJECT "PAGE SUBJECT . DICIS PAGE 
DESCRIPTION AND OPERATION. mE Cr. SERVICE PROCEDURES (Cont'd) | се U 
Radiatot оосар 4.2. pup 27-041 “Radiator Core Service ................... 27-04-21 
REMOVAL AND INSTALLATION. еи A # SPECIAL. SERVICE TOOLS AND d 3 
Radiator and Fan Ѕһгоиа.......:::.......:.. `27-04-4 EQUIPMENT ..... ао е а 27-04-24 
SERVICE PROCEDURES Aa г. a o SPECIFICATIONS E ааа оза 07504224 
Aluminum Crossflow Radiators ИРЕЕТ etd 27-04-17 TESTING Ls oon he oues ed 27-04-4 
VEHICLE APPLICATION. ЕЕ etna caede И 27-04-1 


Copper/Brass Radiators EUER rrr OS » 27-04-16 


VEHICLE APPLICATION ` 


All Light Truck Models. 


DESCRIPTION AND (D OPERATION 


WARNING: DO NOT STAND IN LINE OR NEAR | 
RADIATOR FAN WHEN REVVING ENGINE.. >- 


NOTE: When the cooling system is drained, fill with Е. 


the approved coolant. Refer to Section 27- n 
| ` Cooling System Service. 


Radiator 
. E-150—E- 350—Gasoline Engines 


All radiators are of the tube and fin type with the _ 
-tubes arranged for vertical uo of me coolant. Two " 


header tanks, опе on the top and one on the bottom. 
of the radiator provide uniform distribution of-the: 
coolant to the tubes. The radiator outlet port (lower 
tank) is connected to the water pump inlet port. The 
radiator inlet port (upper tank) is connected to the 
coolant: outlet elbow of the engine, thereby 
permitting coolant circulation: М. the radiator 
noon me thermostat is > open. 


SV < 


TYPICAL DOWN FLOW RADIATOR - 


n 


vl [Ti of 
FRONT ` 


MANUAL TRANSMISSION 


| OUTLET 


FILLER NECK ыз ж Я INLET ` 


OPENING 


NO Le 


"E 
` ` 
` 
m 
. 
> 
- D 
11 
“ 
ШІ | ` 


REAR | 
. OIL COOLER . OIL COOLER - 
` FITTING. FITTING: ОНАІМСОСК 
01517-2С 


/..' AUTOMATIC TRANSMISSION 
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DESCRIPTION AND OPERATION Ç (Continued) ° әз, RASSE RI 


| F-150—F- 350, ў Duty Chassis Cab, 
Motor Home. Chassis and Bronco—Gasoline ` 
‘Engines. ~ | s 


.. All radiators : are the tube and fin. type with: the 
- tubes arranged for horizontal flow of the coolant. 
| Two header tanks, one.on each end of.the radiator, . 
.. allow uniform distribution of engine ‘coolant to:the | 
radiator tubes. The radiator outlet poit (lower hose . 
_ connection) is connected by a hose to: the’ water 
. pump inlet port. The radiator inlet port (upper. hose 
` connection) is connected by the hose to the coolant. 
outlet elbow of the engine, allowing. coolant 
circulation through ‘the radiator when the 2 
thermostat is open. ' | 


The crossflow radiator used with " engines Е. 
is constructed with a vacuum brazed aluminum core 
. and nylon end tanks. The nylon end tanks are :: 
. attached to the aluminum core by bending tabs on 
the core header over the edge of the nylon tank. An 
O-ring gasket is placed between the nylon tank апа. 
the radiator core header to achieve a seal between 
the tank and.the radiator соге. header.: The nylon 
tanks are a molded one-piece. cd with the- - 
ПОШИ: brackets. m of each tank. . 605 


4 


| F-250—F-350; F-Super Duty. Chassis Cab, T Es z Жылы AM 
Commerical: Stripped Chassis ane E- 250—E- SE ME io 7 с outs 
350—7. 3L Diesel Engine. 152 + 
The vertical flow radiator uséd'witFi: the 7 ді. ҰЛЫҚ ж 
engine: is the conventional copper/brass.design з 7 1, 0 oisi uo s 
"similar to the E:Series.gasoline engine radiators... To o uper кл qoe P m ume o Т 
However, the diesel radiátor uses turbulator r type ы ел а; An. HESS 
tubes and cannot be о out. 2 "unm 
А | i | ‚3 a = уыз " is d | 
5% | + : 5 | : ` $4 | 
E Же. e s | : US 
à 7 4 + "he | ы ; 5 I | 
| B Pa Š 5 š ; V \ 
tos ae м, ! : n p i 
Ж? Қ “ы с» | ‹ d | s А i ` 
C й $ — “2 s 
ann s T УР 1+. «1:7 DAVE GRAHAM INC. 2012 


ALL RIGHTS RESERVED 


27-04538. ^^. ' . Radiators | | 7 27-04-3 


DESCRIPTION AND OPERATION (Continued) 


LIFTING ==. ТР, =.>- — FLER — . ов 
BYE ` — TANK ^. NECK 7 FLOW 
LIFTING 
EYE 
— SUPPORT - 
STRAPS - 
` TRANSMISSION - 
OIL COOLER · 
CONNECTIONS ` і | 
BOTTOM . 22-2 TOWARD 
М 5 VT "TANK І . ENGINE 
. FILLER ` d | | ; 
NECK м 5 INLET | 
иа ы LIFTING 
. ЕҮЕ 4 
SUPPORT 
STRAPS ` 
` OUTLET 
IA hy | TOWARD 
COSR: | ENGINE ` 
. TYPICAL 7.3L DIESEL RADIATOR A. ` 01714-28 
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TESTING 


Leak Test 


Clean the radiator before. leak testing to prevent 


contaminating the test tank. Leak test the radiator i in 
| clean water at 145 kPa (21 psi) air pressure. . 


CAUTION: Do not leak test an aluminum radiator | 


in the same water that is used to leak test 
copper/brass radiators. Flux and caustic 


cleaners may be present in the IRA and they will ||: 


attack aluminum. 
A separate, clean test tank | is ieconmendad for 


aluminum radiators. If a separate. tank is not. 


available for aluminum radiator testing, thoroughly 


clean the test tank each time before oe an 


aluminum radiator. 


NOTE: When a plastic tank is removed to service a 
tube-to-header leak; the core can be tested by 
camping the tank. to-the core. | 


. REMOVAL AND INSTALLATION | 


Radiator and Fan Shroud 
E- 150—E- 350—All Engines 


F-250—F- 350, F-Super Duty Chassis. Cab and | 
Commerical Stripped Chassis with—7. d 
Diesel Engine | 60% 


Refer to the illustrations following Step 10 of 
Installation. | 


| Removal 


1. Drain the cooling system’ by rémoving the |. 


radiator cap and opening the drain cock located 


at the lower rear corner of the radiator tank. To :| 
prevent coolant loss when draining radiator, slip ` 
a hose on the draincock and drain coolant into a | 


clean.container. I 
. Remove the rubber overflow т, бой the 


coolant recovery bottle and detach it from. the ча 


shroud (where appropriate). 


Remove the shroud's two or four attaching 
bolts, lift the shroud back and drape it on the . 


fan. 


Loosen the upper and ower hose stance at the 
radiator and. remove the hoses rem the radiator | 


connectors. : 
Disconnect the two autornatic transmission (if 


so equipped) oil е lines from radiator | 


" fittings. 


еі Disconnect the. heated water bypass hose 
attached to the lower tank (40D ene 
vehicles only). | | 


Remove the four radiator attaching bolts. 


- Tilt the radiator back approximately 25mm (one 
< inch) and lift directly upward, clear of the 
radiator support.. 


|| 9: ` If either hose is to be replaced, loosen clamp at 


the engine епа and slip the hose off ше 
connection with a twisting . motion. 


1: 10. Lift the "M the fan and remove from the 


vehicle: 


Installation 


15: Position shroud on fan unti radiator is installed. 


2. |f either hose has been replaced install on 


. engine and tighten clamps to 2.25-3.38 N- m 
(20-30 in-Ibs). 


23. Position radiator into engine compartment to- 


- radiator support, being careful to clear fan. 


4. "Install the radiator with four bolts and Sen to 
' 14-20 М. “т (10-15 ft-lbs). | 


Б. Connect the two automatic transmission (if so 
. equipped) :oil cooling lines to radiator 
connectors. E 


6. -Attach -upper and lower. radiator hoses and Е 


tighten clamps to 2.25-3.38 N -m (20- 30 in-Ibs). 


7. Attach the heated water bypass. hose (E40D 


. equipped vehicles only). 


8... Position shroud to radiator and attach with four 


bolts. Tighten bolts to 5.4-8 N-m (4-6 ft-lbs). 


. 9. Attach rubber overflow tube from coolant | 


^. recovery bottle to radiator (where applicable). 


` ` WARNING: DO NOT STAND ІМ LINE WITH 


. OR NEAR шары ҒАМ YNES ENGINE IS 
RUNNING. 


| NOTE: A coolant’ mixture of 50. ‘percent coolant 
. concentrate and 50 percent water is recommended 


to maintain best overall performance. To avoid 
damaging the radiator the coolant concentrate 


` should not exceed 60 percent. 


10. Install new 50/50 mixture of water and ethylene 
glycol and-operate the engine for 15 minutes. 
‘Check the coolant level and bring it up to within 
38mm (1-1/2 inches) of the radiator filler neck. 
Add two cooling system protection pellets. Part 
Number: D9AZ-19558-A or equivalent 
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27-04-5 Radiators 
REMOVAL AND INSTALLATION (Continued) 
. *HOSE CLAMP AUDIT TORQUE TO BE 10-30 ` 
CAP В НЕ WITHIN 10 MINUTES ARTES INSTALLATION 
ASSEMBLY — ` RADIATOR О | 
8005 UPPER HOSE AND 


— U-NUT 
|. ` 45268-S101 


AR с 
DEFLECTOR :- 
19E667 


я ж-е. 
С 


BOLT 
‚ 56722-52 


U-NUT , 
389613-S2 


CLAMP ASSEMBLY 
88274 | 


FAN ASSEMBLY 
SHROUD-8146 ` 


TÌ LOWER HOSE AND 
CLAMP ASSEMBLY | 


RADIATOR Š BOLT 
TIGHTEN TO" — - 8005: - : | 53171-52 
| 5.4-8 N:m 3 " "NES "A 5.4-8 N-m 
c i T 6 CYLINDER ENGINE INSTALLATION (4-6 FT-LB) 


FRONT . 
OF VEHICLE ` 


ASSEMBLY 
RADiAToR 9100 


TIGHTEN TO 
5.4-8 М-т 
|. (4:6 FT-LB) 


pot. f ; 
P. 

U-NUT >Z 2 | 
| — 


.389613-S2 ош 


ASSEMBLY-8B274 


FAN ASSEMBLY. 
. „ .. SHROUD-8146 


LOWER HOSE AND .| ` 
CLAMP ASSEMBLY 
88273: 


ФО, 


LOWER HOSE 
AND CLAMP ` 


. BOLT 
53171-S2 
TIGHTEN TO 


ASSEMBLY-88273 


*HOSE CLAMP AUDIT 
TORQUE TO BE 10-30 


YELLOW PAINT STRIPE ON HOSE ` 
MUST BE ALIGNED WITHIN =5°OF _ - 
RIB ON WATER PUMP. | 


5.4-8 Nm 


(4-6 FT-LB) 8 CYLINDER ENGINE INSTALLATION 


HOSE TO RADIATOR - UPPER 


‘BUTT HOSE 
AGAINST FLANGE 


19 


4 
Е 


é 


BUTT HOSE 
AGAINST STOP 


) 


HOSE TO RADIATOR- LOWER 00 


CLAMPING DIMENSION INFORMATION 


HOSE TO ENGINE - TYPICAL 


IN-LB WITHIN 10 MINUTES 
AFTER INSTALLATION 


WATER PUMP 


UPPER "E 
ARROW ON HOSE 
MUST BE ALIGNED WITHIN 
‚ + 5° OF ARROW ON WATER 
| PUMP INLET. 


LOWER HOSE АМО 
CLAMP ASSEMBLY 
: 88273 


VIEW Z 


02736-28 
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REMOVAL.AND INSTALLATION (Continued) ` 


^ 


E-250—E-350 7.3L Diesel Engine 


" ` RADIATOR UPPER HOSE AND - 
| ASSEMBLY Ç | CLAMP. ASSEMBLY 
. 8005 ^0. 88274 ` 
эсс. 0s ҒАМ 
| A E 5 " SHROUD 
< ` - 389613-S2 жата 


BOLT 


q 56722-52“. 


FRONTOF, ` ` ` Cam 
NUT hg | 


45264-52: 
А 4 


` 
Y 
G š © 
і 
. 
. 


з мот: 
OUTER SIDE . 45265-52 
PANEL be 


RESERVOIR ' 
> ASSEMBLY 


8С045 SCREW 5274 ( 
| 56950-52 1: 


А 


' SCREW АМО WASHER 
9 М. ASSEMBLY-57131-S2 

' NTIGHTEN ТО: йө Ж 
5.4-8.1 Nm ` . | Е 
(4-6 FT-LB). 


«(ОА чы | 
. + Cup ^ -LOWER ы | Д М 


г "CLAMP ASSEMBLY 
_ 390049-S2 23 8B273 ` 


' RESERVOIR ` 
ASSEMBLY 


NUT © 
45261-S2 `` 


` LOWER HOSE: 
8B273 


POSITION TAB 
IN THIS. HOLE N 


| SCREW AND | — 
WASHER | 


Ww AE S NUT ASSEMBLY 
a : E -HOSE x 


33777-S2 С. Ne | 42: 56950-62 
М | TIGHTEN.TO `“ imd . TIGHTEN ТО 
VIEW SHOWING 6.8:10,8 Nm RON NE eo p 

` ` INSTALLATION OF (8FT-LB). — -— vEWY >o | "c. 0 VIEW 2 . 
RESERVOIR ASSEMBLY <. E e SE UMIGE СО "^ |  ' (02134-2С 


PAINT WHITE OR YELLOW 
`+ (FRONT SIDE OF HOSE) 


. -* 
£ 
" 
^ 
Lx P : уг ~ 
2 Y 2 é 
$5 k ` 
: Le 
D T, г I . : 
t + b- 
-A ON 
< ` * 
` > Е 
i KS 
. - Й - 
=. “ £ 
t = * - 
* 
<. 
£ 
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s - 
SU s E [5 
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ЗЫ. 
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r cf 
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“ж 
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REMOVAL AND INSTALLATION (Continued) ` 


F-250—F-350 7.3L Diesel Engine 


| RADIATOR ° |. LIFTING . | | | 
SCREW - RESERVOIR |. M ASSEMBLY Ў EYE . © | LHEMISSIONS `... 
W611105-S2 ASSEMBLY U-NUT ` йі; Ë "e PORT 


9-13 Nm a STRAP. 
(7-10 FT-LB) 94 


N623333. LIFTING 000: 
(i EYE | 


"4 


РИЙ 
Я > 
PE 
"J^ 

M 


А 


25 E ; 4 
АСЫҚ QI S NOU. 
` VNB. -| С 8142AA 


VIEW:U 


` LINE STRIPE ON HOSE. AT . 


‚ ` 12:00 O'CLOCK POSITION UPPER HOSE ‘AND 


NJ hy hy ` N — ~CLAMP ASSEMBLY 
ЖАР) : | 882740022022. 
? / hig N ` VIEW Z ` 2 
2 Ж ж) E ‚ rra UNUT ` 
AE | О Ж LH SHROUD N800854-S2 
VIEW X I $ N 8147-BA... Jil € 9700 
CONNECTOR | КІ % NE TOS ns a / 
EMBOSSMENT : | | US. S a SCREW JA 
d or | N800854-s2 SA 0-2 | | x 
| » | dp Uc BRACKET | 
E | | Ou "WEE ee uo 86278... 
9. NO LATE BOLTAND и, $33 — LOWER HOSE 
1724 ж. © | WASHER 0 CR АМО CLAMP 
T " 'N60667-s2 мему v SOM ‘ASSEMBLY 
‚ RESERVOIR 4-ROW-585 SQ. IN. MANUAL `. 88273 


80045. 7 ‘STANDARD AND A/C AUTO-STANDARD ` 


GNE UTE 2422. RADIATOR © | E j 
221: SCREW AND WASHER с 228005 77 поо ш, Я 
7 ASSEMBLY: 7 NUT ` | : чоч FAN SHROUD 
` N623333-S2 ` cha (898274 0 0 7 in 


; 
3 “бә 
oy i А wa Кы, 


Гү 2 FRONT: OF VEHICLE 


2 TIGHTEN TO ~ 24800854-52 EM V. 
a4 0.2. 245.338 Мт о Ус De 
. (18-25 FT-LB) ^ ` Aes 
| RESERVOIR. | 
25+ + + 8C045" 
| ASSEMBLY > ` 

N606677-S2 ^" - 


JJ > TIGHTEN TO , ` 
75,5-8.1 Nem 
22 (4-6 FT-LB) 2. 


кк SCREW AND WASHER . ` 

RADIATOR ч 

3: SUPPORT о кеек 
^'^ 8A297.. S | 


BRACKET. .. 
“ — 7 BA347 


Y ТФ 


LOWER HOSE AND 


| BRACKET.. 
NUT-N602734-S2 8A348 ` CLAMP ASSEMBLY 


8B273 | 


AUTO MANUAL SUPER COOL WITH/WITHOUT A/C 


NI MEC TES [LINE UP PAINT STRIPE _ SCREW. AND 
C» Tate FRONT SIDE OF HOSE - WASHER ASSEMBLY 
-" uu. | | | “W611105 .: 
| x e | TIGHTEN TO ` 
Hs c Tr 6:8-10.8 М-т 
Ve | (5-8 FT-LB) | 
41-5 | 


BOLT 
N606682-S2 


LH SIDE SHOWN, RH SIDE TYPICAL 
I . VIEW R 


LINE UP PAINT STRIPE ` 
FRONT SIDE OF HOSE 


| RESERVOIR ` 
80045.” VIEW W к с 
950506 v. 1 0: 02128-20 


VIEWS ` 
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F-150—F-350, F-Super Duty Chassis Cab and - 


REMOVAL AND INSTALLATION (Continued) ` ` 


Motor Home Chassis with Gasoline Engine 


Refer to illustrations ш. Installation Step 12. 


Removal 


ee 


Drain -the cooling systern by removing thé | 
‚ radiator. cap and opening the draincock located | 


` at the lower rear corner of the radiator tank. To 


prevent coolant loss when draining radiator, slip | 


a hose on the draincock and drain coolant Шы а 
clean container. ` | 


Remove ‘the rubber overflow tube from Те 
coolant recovery bottle and detach it from the ` 


radiator. 


clips and drape it‘on the fan. On F-Super Duty 


Motor Home Chassis vehicles remove: the 2. 
Screws at the bottom of the. shroud. 


Loosen the upper and lower hose clamps atthe 


... radiatorand remove the hosés from the radiator 


10. 


EL. 


connectors. 


Remove the heated water Biene hose (E40D | 
equipped vehicles only), located directly below . |. |. 
the overflow nipple on the radiator outlet tank. -: 


Disconnect the two automatic transmission (іЁ 
«SO npe oil cooling lines from' radiator. 


fittings. 


Remove the two radiator upper attaching 5 | 
‘screws or bolts. id 


Tilt thé radiator back Аррана 25mm (one | 
inch) апа. lift directly upward, clear of ane | 


radiator support and cooling fan. 


the engine end and slip the hose off the 
connection with a ‘twisting motion. | 


Lift the shroud off the fan and remove from the | 


vehicle. 


Remove the - shrouds . ‘Wo ея attaching "р 
screws, lift the shroud out of the lower retainer 


4. 


. If either hose is to be replaced, loosen clamp at^ | 


Hemove the radiator IOS support rubber pads ° | 


' (insulators). - 


Installation 


"T 


2 


3: 


Position the radiator lower support rubber Y pads 


_to the lower: frame. 


Position shroud on fan until radiator i Is installed. = | 


СИ either hose has been replaced, install on 
engine .with index arrow in line with mark on. 


fitting on engine. Tighten clamps ox 2. 25-3. 38 
N-m (20-30 in-Ibs). . 


equipped vehicles only), to the ae located 
below the overflow tank. - 


- Position radiator into engine Бб Байан to 


radiator support, being careful to clear fan. | 
Inspect the tadiator upper. rubber. insulators. 


l. if. с 


. Install the héated water buenos hose e400. | 


RUBBER 
INSULATOR 


02281-18 — 


i 7. Install two upper attaching bolts or screws. 


-Tighten to 11-14 N-m (8-11 ft-Ib). 


| 8. Connect the two automatic transmission (if. so 


equipped) oil. cooling | lines to radiator 
‚ connectors. : 


9. Attach radiator. upper апа: lower hoses to. 

«.' ‘radiator. Position hose on radiator connection 
so that index arrow on hose is in line with mark 
on connection. т һо$е р to 2. 25-. 


©. 78.38 №: т (20- 30 in- -10). 
|| 10. Position shroud on the lower retainer clips and 


attach the top of the shroud to radiator with two - 
“screw and washer assemblies. On F-Super · 
=., Duty,Motor Home Chassis vehicles install the 2 
` lower'screws. шш Screws to 5.5-8 w m (4-6 
ftlbs) = 


‚ 11. Attach. rubber БУШ über from coolant И 


recovery bottle to radiator. 


WARNING: DO NOT STAND IN LINE WITH OR | 


NEAR RADIATOR ГАМ. WHEN” ENGINE IS 


“RUNNING. 


NOTE: А ċoolanť mixture of 50 percent. odmi 


. concentrate and 50 percent water is recommended 

: to maintain best overall performance. To avoid 

: damaging the radiator, .the coolant. concentrate 
should not exceed 60: percent. 


| Es 12. Install new 50/50 mixture of water and ethylene 


glycol and operate the engine for 15 minutes. 

~ Check the coolant level and bring it up to within ` 

:-.. 38mm (1-1/2 inches) of the radiator filler neck. , 
Add two cooling system protection pellets, Part 
Number D9AZ-19558-A or equivalent. Refer to | 
Section 27-02, ane System Service. . ка 


t 
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REMOVAL AND INSTALLATION (Continued) | Lo i әрі, еше "ы, а. 


Е-150—Е-350, Bronco—4.9 (300 CID) Engine 


NUT . OVERFLOW 
N804639-52 HOSE 
. 2 D IM UPPER FAN 
RADIATOR | SHROUD 
|. ASSEMBLY е 


^.  .8005 
D NUTS e RN. 
м801731 7” LOWER 
e | HOSE 
8B273 | 


SCREW 
N606677-S2 . 
TIGHTEN TO 
5-8 Nem s: 
(4-6 FT-LB) ` 


VIEW 2 
BRACKET ` 
8083 .” 

: UPPER HOSE 


8B274 
 LOWER FAN ` | 
. SHROUD NN С. AE > a 
an 8146 Us 205 FRONT OF VEHICLE . - 
RESERVOIR : ЖЕТ | ONE 
BOTTLE < | X 4.9 LITER ENGINE | | E 2 
178613 ` МШ Жа MAIN VIEW Ж 227 02144-28 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


27-04400 Radiators © —— < © > 27-04-10 


REMOVAL AND INSTALLATION (Continued) a VCI 


F-150—F-350, Bronco—s: oL (302 сір), 5.8L 
(351. CID) Engines 


_ BOLT 


E ` N606690 
N801731 
zu ORES. ОСИБ 
7 ^'* М804639-52 


ANY 


RADIATOR 
ASSEMBLY: 
8005 


МУ 2 
ве 
"aee. 


5.0L AND 5.8L ENGINE 
- . VIEW X 


SCREW ` 
<М606677-52 


SHROUD. 
. 8146 


‚ 5.01. E.F.. ENGINE 
VIEW Y 
OVERFLOW ЕЗ 
HOSE 


BRACKET 
8083 


CLAMP | 
RESERVOIR 
BOTTLE ` 


‘VIEW FOR F-SERIES 5.0L AND 5. 8L ENGINES И 


02145-28 
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. REMOVAL AND INSTALLATION (Continued) IM s 1 X M 


`Е-250 HD—F-350 and F-Super Duty Chassis CELLA ТЕК С 
Cab with 7.5L (460 CID) Engine T Tr са 8 7%, ы 


CLiP- 2.:; bwe 2 n 
ы бы 217; | ASSEMBLY "a "d ie 
Coa 7 0 eüe SONS 52 ше er uL E 
' ,  N804639-S2 _ UPPER HOSE'AND. 
CLAMP ASSEMBLY. ` ШЕ 
88274 AN gi n 
Nc SCREW. 
:'N606677-S2 .| . 
TIGHTEN TO |* 
5-8 N-m ` i 
(4-6'FT-LB) ` 


'NUT- N801731 AND 
BOLT N606690 


OVERFLOW | 
| HOSE- ` 


| | WINDSHIELD WASHER N^ 
RESERVOIR). А 


SHROUD 
8146: 


.. 


| SCREW 
` №606677-52 |: 


` ` 


С VIEW W 2 


RADIATOR MTG. LOWER HOSE АМО” 
BRACKET REF. CLAMP ASSEMBLY: 
| NE . 8B273 . 


ALIGN STRIPE ON UPPER] .- 
AND LOWER HOSES AT | 
12 O'CLOCK POSITION . 


ALIGN ARROW TO BOSS | 
UPPER AND LOWER HOSES |. 


` WATER PUMP 
.. EMBOSSMENT 


RADIATOR 


. Ў і 
I | 4 
ASSEMBLY | 
22009 E 
— BRACKET . Be 
: 8083 К. 
VIEW W ju 
š i ; Q2143-2B 
I sen de T 
LM » 
1 - el 1 
E NS 4 
ы š "a T 
à ! : ^ ý 
2 2 t š 
7. 1 E . Ë. 
5 E + К 
% * v H E + 
à ЖЕ x ` , , 
æ р P +, 
, . I е 
. : IN 24 
` 5 2 ; 
5 t X š 
j ~ 
м C | Я 
4. 
- \ 27% і 
zo Š 
> У i р 
k . 
ы М аж 
А d š 55, 
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` 


227-04-12 


. REMOVAL AND INSTALLATION (Continued) 20520020 з. 


^ p " 
à Қ А я s Sts " z А se P 
n - e Mu | z ° oe 


tt 
.-- 


UPPER . "m 5 с; -- ВАОІАТОВ INSTALLATION — F-SUPER. M Уа 1% PME M: 
HOSE PNE | |. „РОТУ MOTOR HOME CHASSIS = tis a | ш Mis 
iE | ——— ТО WATER OUTLET | BS C EMI К NEN 
ЛЕ "s - d 2 OFENGINE. ~. L5 DR | | A 


“INSULATOR f 
-88204 . . .]. 


bo BOLT _. 
22.2.  N606691 


мит ` Í 
: — |e 


“RADIATOR ` 
8005 .- 


WATER INLET/ 
ENGINE , 


2 m n + 
= 3 I eo oe he 
А ñ 3 К 
. E EDS CEN 
à . ` 


"FRONT OF VEHICLE. - 


< 


8C045 


4. m | А 2 | А 


. 
MS ` = 7 ` 
: ` А “ : . 
eo, ve -. 2 ; . 
. ` ` š ` ` - . ` 
E ^ 
. n M ‚8125 HOSE x 
. p E А a 
- PS m 
2 . . B . : . 
Ы I P ` . Do. 2 е - 2.--. Р ç ^N620482 ` Я " 
ж р ` . - °, * 
- da .. n Ç E - vo od 
ч + EE S А . ^" Dt . š А 
. k s МИС 1 › Не ` 
. tx E ` 


І ge om NUT": 
©. N801731. - 
`] N620482 
RADIATOR * ^ er "E МЕ E EN | Ji. 
' 8005 `. Жез : `. CUM КУ , | Ху f. "EY: ` NUT | E | | 
e WD D» iti Mom mes 4 м0 „ vo е ee ae 2 4. J.i -N620481 `.. Ж | | | : 


T! | N n сады y/ | "A P с : BRACKET 
| : 2.6 ; ! Мей NI š | қ | 8С087 ' 
BOLT за 2.2 = J C З | v 
i 3606691 5 A | T ID : | | BOLT 
4 | | ET ық | м ` БАС» 3,29 : N606064 


BRACKET | ` 
8C087 


еа | | s 68 5% е ШУ d 605786 
® M p алғы ."]| FRONT OF VEHICLE: | 


FRONT OF VEHICLE 


P (Jf ONT қ 220000001. RESERVOIR , 
.. N801731 BOLT ` | ee ЭК M 2. o4 4 8C045 
Ж. N606691 .` . | s ОУ | 


NUT. 


ws = | т E d "c BS 1S3 ‚ 7 QUS12A — 
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27-04-13 


REMOVAL AND INSTALLATION (Continued) 


Radiator and Fan Shroud—F-Super Duty 
Commerical PHippeee Chassis 


Removal. 


WASHER 
44879 | 


INSULATOR 


Drain the rádiator by removing ihe radiator cap. 


and disconnecting the lower radiator hose. To 
prevent coolent loss when drainingthe radiator, 


- “drain the radiator into a clean container. 


"Remove the rubber overflow. tube from the 
coolent recovery reservoir. 


Remove the fan shrouds eight-attaching bolts, 


lift the shroud back and drape it over the fan. 


Loosen: the upper radiator hose clamp, and 
remove the hose from the radiator. 


RADIATOR INSTALLATION - F-SUPER DUTY 


STRIPPED COMMERCIAL CHASSIS 


FAN SHROUD 
8146 


RADIATOR | 
ASSEMBLY 
. 8005 | 45° ELBOW 
| | 390235 | 


ATO. 
< 


DN BOLT 
l 20 215 102-142 Nem 
ДЕ) (75-105 FT-LB) | 


8A421 


5 
INSULATOR 
7. 8A421 


FRONT OF VEHICLE 


б . 


. -Remove the two radiator attaching bolts from 


the :side mounts; and remove the rubber 
insulators: from the mounting pads. ` 


. -Remove the upper: radiator . ‘Support by 


removing four-attaching bolts, and remove the 


: . radiator by lifting ир-апа out. . 


Lift the fan shroud off the fan and remove > from 
the vehicle. pe: 


CLAMP | 
8A354 NUT 


21-32 М-т 
15-24 FT- ; 
(78 М2 (15-24 FT-LB) 


INSULATOR 
ASSEMBLY 
к млн 


dm | 
388656 ТО SURGE TANK 


ELBOW `` 
298-407 N:m 
(220-300 FT-LB) 


PIPE 
8B448 
388656 
HOSE 
8286 
CLAMP 
388656 


Q1773-2A 
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А . 
. 2: š " 540% nr si 
r . ` 
г с 3 “ 


REMOVAL AND INSTALLATION (Continued) ` 


Installation 


1. 
2. 


: Position the fan shroud on the fan. 


Install the radiator from the bottom into the 


upper radiator insulators; then install the rubber: 


-insulators and the mounting bolts. Tighten the 
.. bolts to 102-142 N-m (75-105 ft-lb). 


` 4. 


Ж 


| 15 RUNNING. 


. NOTE: A coolent mixture of 50 percent coolent ` 


concentrate and 50 percent water is recommended. 
to maintain best overall performance. To avoid 
damaging · the. radiator the :coolent coccentrate 


should not exceed 60 percent. 


Install the upper an d ower hoses af d. tighten pu | б. “Install new 50/50 mixture of water and. Bis еке 


: , the hose clamps., ` 


Install the fan shroud: and tighten the eight ` р 
:* shroud bolts. | 


Install the overflow. noes ©: the coolent ` | 
recovery bottle. 


а! WARNING: DO NOT. STAND IN LINE WITH OR | 
NEAR THE RADIATOR БАН WHEN ШЕ ENGINE 


glycol and operate the engine for 15 minutes: 
Check the coolent level and bring it up to within . 
. 38mm (1-1/2 inches) of the radiator filler rieck. 
' Add two cooling system protection раев. Part 
ener D9AZ- 12239 -A or Eid 
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27-04-15 _ ee ‘Radiators. ^ — ^ 0 D o. 2704-315 
-. REMOVAL AND INSTALLATION (Continued) | CA хз 


F-Super Duty Commerical Stripped Сһаѕѕіѕ—. cde ae uM p E o E 
Reservoir and Surge Tank. е "X | BUE E 
he eas vopo Tos a 479^ БАСЕ TANK 2227 
О ЧЫ Cua X IC ASSEMBLY “= 
|." REN EI 
uU | | 200. CLAMP N 
Duc 1 700. fu ua ccs 1388650 


HOSE . OB < “ 
о |. SPACERNG | Же 
А . N800878 , A 2 ллы о 
| at ч | ee 20526 а 
: | : | | FOR CONTINUATION: ` ` dus 
ESEE VIEWZ. 1 |n 
E PN A A HOSE i 
CLAMP: ^ `всов3 
388656 Naz | З. | 


40-64 NM -> ` 


b 
. 


TN DN 209052 a 


i ? ‘CONNECTOR Тағы 
u SN 380940. | ES 
еч NM “ELBOW ` Ж š 
É Ж» NM, 298-407 Nim - COOLANT ` 
a RE ыны ' RESERVOIR 
Dr x U^ 8C045 | 


222,204 FRONT OF. - 
C12 7 1, VEHICLE '' ` 


08 а. 
E m 


| C pp . T 
HOSE. · 88448 ``... 
8286 ` | 


NE 
ç 


колл Кы ТЫ ы °С \ 5 BOLT: 7 
.'' ":.SUPER DUTY COMMERCIAL STRIPPED CHASSIS OX = pene ee 

7177 77 € RESERVOIR AND SURGE TANK -` О ЖӘНЕ E C. d 
NOM | SMAIN VIEWS 00-0, ` Io С ONT S00 0e quis 
"m 7 NUT. EN ‚.- ‘BOLT 
11-17 Nm ——————>”@.„. 2 605773 


(8-13 FT-LB)- — 


"CLIP 
372751 - 
2.54 381201: 


FOR CONTINUATION 


_ SEE MAIN VIEWS (Ç. s aN НЫ 


ШЕТТЕ 


С CLAMP 
— 388650 ` 


` CONNECTOR 


Eo ER Mu. а · D | 
Ай -8АЗ54 ., oe | ENGINE. © 


` A ғ 
^ ` ig » 4 * . 
"EC Ў 
n " , oe eg : " | ^ . E 
I PES: ү - sine uf iia . А жел Аса 


VIEW X ^ 


"BUSHING ” 
25357618. 


ж, 


^. VIEW 2 ИС ONCE do 
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(2504-346 — Radiators О 227-04-16 


CAU 
` 2». 1546,4 -- 


| I Copper/Brass Radiators . , mx P | E 5] d. The draincock i ‘is Solderëd diréctly’ to the radiator. 


lower tank. -` 
E-150—E-350 All Engines . 
| A Only. manufactured c or ^naturá gas torches should 
F- 250—F- 450 7.3L Diesel: Engine i 4” 227% ` be used to pero ‘radiator repairs. Do not use 


Radiator Core and Tank’ Service, 2. 


әр Га Мо attempt should be made to repair a fractured |. 
Conventional. soft solder service melhiods should" A ` "radiator tank. Should a fractured tank be 


, be used when repairing the соррег/ brass. ‘core. - encountered, it must-‘be replaced. Tank repairs: 


| CAUTION: Only. manufactured. or natural: ‘gas ; E .. usually: result іп repeatfailures, due to the flexing of | 
; torches should be used. to perform ` radiator. |= “the tank: caused ye РШЕ іпсгеаѕе запо decrease. 

: repairs. Do not use acetylene. Мо: anem ыы : id | 

: should be made to repair à fractured- radiator :|. ; Removal 


; tank. It must be replaced. Tank repairs usually .-: lbi А | 

| 4% Drain the coolin: system. To prevent coolafit | 

result in repeated failures due to flexing ofthe | =, | loss when ating s о : a hose on the 
tank caused by Pressure increase and севе `. “draincock - апа drain coolant into `a clean 


е с Е а ма i container. 

ЕН Cleaning апа Inspection. „э eR I 9 | | 
2. "Remove. the radiator from the vehicle as 

u x e био E . | 

: ‘CAUTION: Do not rod out. the copper/brass - | 2. arid 


| diesel radiator. The tubes have integral. ‘intemal | 
| y. po externally by d ina |, 
turbulators embossed inte tnem and ашы to:. . tank filled with a caustic solution. Then, using |; 


_ the tubes will result | -.«...cleari:water, flush until the caustic solution is - 
2% removed. from all internal and external surfaces. 


Fon - CAUTION: 'Care should be exercised during the 
20 M E :disassembly and assembly solder operation of 
radiator components. Avoid excess heat |. . 
concentration ‘which. could result in burning: | 
through. the radiator sheet metal or loosening an | 
adjoining 'soldered area. | 


24. Remove the radiator tank “containing the 
.-| |,» , -damaged or leaking oil cooler. (Tank removal i is - 
лы oe ot necessary for repair of draincock). | 5 


Refer to Section 27- 02, Cooling System Service’, 


` . SECTIONAL EM ou s ЕМ | 

E VIEW аса жаз», spo У Melt the puddled solder from the oil cooler. RS 
"E MEI l and outlet fittings, or draincock. Remove the ` 
retaining rings from the oil cooler fittings. 


6. Remove the. oil cooler or draincock. . 


‚ 7. Clean. the soldered surface areas and inspect 5 
i and tin as necessary to ensure proper ; solder 215 
bonding. , | Р т 


_ Installation" ^ 


| 1. Draincock: Position the replacement draincock ` | 
. OF draincock boss in: the -tank гаа апа : |. 


view ‘SHOWING. POSITIONS” E | Ё 
; OF, TURBULATORS ON m. nde ұғ ah NOTE: If c one-piece - йб is- not available: a: 
Menos di RENE T : | _ threaded boss(8120) and draincock (8115) must be : 
DL O O XL M ` used. ‘Solder the boss into-the. tank following the ` 
- procedure for one-piece’ draincocks, then wrap the 
. draincock threads with sealer tape and install the : 
` draincock in {һе boss. Tighten the draincock Чо... 
16-20 М. m (12-15 ft-lbs). " er a 
Oil Cooler: install. the replacement oil Cooler 
"oic Cooler and. Solderéd' Radiator Drain Cock: EN assembly into the tank openings and-secure 
Replacement of the automatic. transmission “oil |... ` cooler with -new 'retaining rings. For bead’ 
` cooler or radiator draincock iri. the radiator lower 222. design, push ring past. fitting bead. Retaining p € 
. tank is usually performed by ‘radiator specialty; | |: . . ring поза „оша Poni away: from tank. Ма 
| Shops. However, the. operation can be performed, | |. | s E UR 
жо ргорег equipment is available. 


ғ 


esu ibtd m “2 --- - 
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SERVICE PROCEDURES (Continued) 


Puddle- solder the oil cooler fitting completely to 
the tank. 


Seat the tank —Ó in the header well and . 


solder securely, completely filling the well. Use 
40-60 -solder with either zinc chloride 30 
(BAUME) or 5-B NALCO flux., | 


Flush off all excess. acid, 
externally. | š 


Pressure test the radiator assembly to 132- 144 
kPa (19-20 psi) for leaks. 


Paint as réquired. 


ifterhally. and ` 


! 


| v Install the radiator and fan shroudi in the vehicle ` 


. as outlined. 
NOTE: A mixture of 50 percent coolant concentrate | 


апа 50 percent: water is recommended. to maintain · 
best overall performance. To'avoid. damaging the 
radiator, the coolant concentrate » should: not exceed s 


60 percent. де ru T 


I 8. ‚ Flush the cooling yem and refi and bleed | 


‹ 
t 


--with, the гесоттепаеа:. тіхіиге of all-season 
<coolant. Refer. to: “Section. 27: 02; Pooling 
- System Service. ; 


A 


V. e. gh, 
E " 
DESEE 


4 4 x. 


m ‘TYPICAL, ‘CROSSFLOW AND. | i 
Жж _ DOWNFLOW RADIATOR OIL. COOLERS NH 


INSTALL RETAINING RINGS ` 
BEFORE SOLDERING 
- TIGHTEN TO 2-6 N:m 


V з84173-55 С OR; . 


SOLDER ‘OIL " SOLDER OIL ` 374551-S5 ` 


~ COOLER FITTINGS /£ 
. .COMPLETELY... 


(v. 1: 0050 1NLB) 
. TOTANK (THREADED DESIGN) | 


em 


Threaded Radiator Draincock ` m 
Repair or: ‘Replace о a E 


. Drain the cooling system ‘and: Temiove the 
“. threaded draincock. assembly from the radiator. 


.- Inspect the pipe threads on the ‘draincock 
assembly and the threaded draincock boss in 
. the radiator tank. 


If the boss threads are. e damaged, repair them 
with a 1/4 inch pipe tap. If the threads are 

| damaged beyond repair, install à new draincock 
boss in the radiator tank. | 4 


Apply a small: amount of DBAZ: 19554- A Pipe 
Sealant with TEFLON® ‘or equivalent to 
threads and install the draincock:: Tighten the 
draincock to 16-20 N: m (12- -15-ft- 169). 


Fill and bleed the cooling system and check for 
leaks. Refer to ecton 27- Ча, Cooling еш 
. Service. 


Тк v 


Эх 


_ COOLER FITTINGS: Ж: EN c s E D) - -—. 
COMPLETELY. ; c i “5. 


B 77 de т аш 3223 


Аіштіпит Crossflow Radiators : 


| F-150—F-Super. Duty; Bronco—Gasoline 


Engines 


T K: CLEANING. 


External 


The aluminum core can be cleaned externally With- 
a soft bristle’ brush; warm: water апаа mild 
household liquid’ detergent. Then; nse. with oor 
water: ` E eS. | | 


If the radiator is s equipped with z an n oil cooler, install 


steel or brass plugs in the ой cooler fittings before | | 


cleaning and: Keep thern-installed during, the entire - 


. Service ыо 


... ` ` + 4 > w ` 220% uL 2 > sn 
2045541 . æ 2... š 5 ar m sys 
` i ^ - mie 4 22 * eft . 
` .. - 
Inter nal. DE » 
024... 


t e t w "c oa у 
4 


МОТЕ: Do i not use санае ‘cleaning solutions or 


. copper/brass radiator cleaning agents on. aluminum | 


radiators. Internal cleaning of the aluminum tubes: 
can be accomplished with sonic cleaning 
equipment, or; by removing one end tank to gain | 
access to tubes. Then, clean the tubes with a mild. 


household liquid detergent. Rinse the core with ; А 


clean water when completed. Do not use a metal: 


brush to clean an. aluminum core. Use gna. 
norsenair, bristle or nylon brushes. . О 
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Pt SERVICE PROCEDURES (Continued) | ipium с 


' Radiator Tank. | 
Removal T3 n Drs o us 


The. radiator: tanks г are molded, glass- -filled nons 
апа are attached to the соге: header. by bending me 
header tabs: over. the. ‘edge of the tank: ст 


‘When removing a nylon tank, a сока or опе. 
of the various special tools available cari bé used to 
open thé ‘header’ ‘tabs.- Some ‘of. these tools, | 

. including a:sctewdriver, may. cause а small section ` 
'of the header side to berid with the tabs as they аге | 
opened. This slight: deformation- is; permissible, 
оо the tabs are opened only:enough.to tank - 
“removal. The header: sides will usually return to the: 
‘normal position when the tabs are. ee during ^ 
tank installation. ` | | à 


: Procedures: are given for. tank тоша using’ а: 
.Screwdriver :ór*a-Borroughis: Tool ВТ-8260. Follow - 
-the manufacturer’ s instructions for other radiator tao 


| opening and PI tools. 


N 
N ` 


Wi Q 
У///Д 0 
2-5 


45 í 


// 


pu 


/////////, 


` L BENDIN `. 
THIS AREA ^; 


Ж Т), 


22/4 


< 
NS 
SN 
NS 
SN 
SSES 
SSN 
SSS 
YY 
NIN 


ЖУ. 


CCL 2407-А ` 


teers AR / 
YAAANI 


Š 


FEM 
NE 


d 
ANN / 
RM 


AN 
B 


; With Boroughs. Tool BT-8260 - 


1, ‘Insert the ‘end: of Borroughs Tool ВТ. 8260 d. u 
77. between the end of the header tab and the | . 
__ tank: Then, push the tool handle down toward . 
the core to bend the tab away from the radiator ` 
tank. 'Do пої open the tabs-more. шап. 15. 
к, necessary for tank removal. 


2B Repeat Step- 1 for each’ header tab: Then, lift | 
the tank from, the header. e 


P. Remove; the: О- -ring gasket from the header. baler ы 


Е О ZV os 
WAAAY Л oo 


DU 
Eo 


a A... 


LAU 
БИТ 59) 


Б 4% 
Ap 
vli. 
"5 Eb 
AK iA 

dE S 
EN 59” 

5% 552 
ЖЕНЕСИ 
Я АРСЫ 
БОНА. 


МАЛЛАХ 
г. АА 


. 


y. 


| "wis Screwdriver ae 


EM -Insert the: end of. а. ‘medium; tip screwdriver | 
` between the -end оѓ the header tab:and the. | |. 
tank. Then, press the screwdriver blade against ` ` 
. the tank to bend (pry): the-tab away from the 
b: tank edge. Repeat this: ‘procedure’ ‘for each tab. 


à NÓTE: Bend (open) the tabs only, enough for tank | | ake 
removal. Б ык) 


2. Lift ihe. tank: tomi TA core’ Кай. wheel all of : 
^ > the header tabs : аге. ‘bent away оп Ане tank. 


TI. . T WX 
: 3. _ Remove the p ing à gasket from thie: header 


BORROUGHS . И 
222: TOOL NO. BT- 8260: > 


|: .CCL2478-A 
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SERVICE PROCEDURES (Continued) 


| Installation | us ГЕРІ | 
NOTE: If any header tabs are missing from an . : 
aluminum core, the core should be replaced. | 


. 1. Inspect the seal surface of the radiator core d 
^. A header to ensure it is clean and free of foreign ` 
material or damage. . ` 


2. - Check the new O-ring to ensure it is not twisted. 


O-RING GASKET NOT TWISTED. — '. Q2170.1A 


3. Dip the new O-ring gasket in glycol or silicone or | 4. |f the outlet tank is being replaced and is 
equivalent lubricant, and place the gasket in the equipped with an oil cooler transfer the oil 
d. | cooler from the replaced tank to the new tank 

as outlined. E | 


header groove. 


NM: 
Cy c 


OUTLET -. OIL . O-RING | С ALUMINUM | 
Р, TANK COOLER GASKET > > |... ,  RADATOR ` ML 
END. | | | ош ; ‘CORE ` O-RING 
l 2 GASKET 
| ONS IK i 
O = | e en 
| ti | БА, 
қ = | | i T 
| | — Vg \ 
WASHER | = Qo INLET 
| UN | TE E < x TANK 
MM А). СА 
hd ME 872 d EN 
59 ANA — 
^ — NIZ ^ . > RUBBER 
2 ` GASKET 
. RADIATOR FOR V-8 ENGINE WITH 
AUTOMATIC TRANSMISION SHOWN 
_ RADIATORS FOR 6-CYLINDER ENGINES 
` ARE SIMILAR EXCEPT OUTLET TANK ORAINCOCK 
A WITH FILLER NECK IS ON RIGHT SIDE _.. ASSEMBLY 
| ERR IA -8115- 
OUTLET TANK FOR V-8 ENGINE 
WITH STANDARD TRANSMISSION | 
- - CCL 2408-A 


РАМЕ GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


27-04-20 | | | . Radiators "E к 27-04-20 
ENEOZMOSSIUMECIMI ете ТАСЫ «ЖЖ ыз e RN EM лес. 4 жасы CRI „ы "ТСЕ "IKE жол ee 24 52220 


SERVICE PROCEDURES (Continued) 


29. Squeeze the header tabs down against the lip 
of the tank base with the locking-type pliers. 
while rotating the pliers toward the tank, = 


.. Position the tank to the header using care not to 
scratch. the tank sealing-.surfaces with the 
header tabs. Be sure the top and bottom of the 
tank is position properly with the other tank. 


6. Clamp the tank in position on the header with | 
^. two header :clamps as. shown. Tighten the 
"header clamps to compress the O-ring gasket. 


` 5 ae 
` ` . А 
. 
4 ` Тат Ж 
ЕЕ 
> ’ : . 
` У " 


` BARBEE NO. 200 
CRIMP CLAMPS 


ma 
ж 


кии 


ғ 
2 


үз 


7 


' 
I 1 


9a 
|! 


- 10.. If a special crimping tool is used follow the 
_ manufacturer's instructions.- . 


If locking-type pliers are used to squeeze the 
header tabs against the tank, install a hex nut 
on the pliers adjusting screw. Ё 


°з 46. 


ie 


8. With the jaws of the locking-type pliers closed TOOL NO. BT-8260 

. and locked, turn the adjusting.screw to position 7. С 
the jaws against the shank of a 13/32-inch drill 
bit. Then, tighten the hex nut on the adjusting 
screw:against the handle to lock the adjustment 


SS |^ ] : BARBEE NO. 200 
| CRIMP CLAMP 


7 


in place. 2. " j 
LOCKING: . *) ADJUSTING 3 


£ 


TYPE | | 77. SCREW 
PLIERS ^ | 


O2276-1A ` 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


27-04-21 TE | ` Radiators 


27-04-21 


SERVICE PROCEDURES (Continued) 


NOTE: It is, however, important that the аѕѕетЫеа 
height of the crimp be 10.3mm (13/32 inch) when 
measured from the bottom-of the header.to the top 
ofthe tab: .- ~ ECCL 1o M um 
11. Remove the header clamps and squeeze the 

header tabs down that were behind the clamps. 


12. Leak test the radiator at 145 kPa (21 psi). Most 
` minor leaks at the header-to-tank seal can be 
" corrected by again squeezing the header tabs 

"down against the tank.lip in the area of the 
indicated leak. о NM Ж 


ә 14 
2” . ` е 


^. CCL2475-A 


US 
3 


Radiator Core Service :. , ..... ... . 

The only approved sérvice ‘method for the 

aluminum radiator core is using: a two-part epoxy 

material. The. materials and supplies necessary to 

service the aluminum core radiator are:. `. | 

`. €: EPOXI-PATCH KIT- No. 6С.-Айиїїїпйт,; Hysol- 
Division of the Dexter Corporation, Olean, New 


York14760. 5 0 a 
. ^e Sandpaper and/or ‘emery -paper—80 or 100 
ee Olt, oes ТИИ Є | 


„e Stainless -steel wire. brush, No. 23151 or 
· equivalent, . Milwaukee Brush Manufacturing 
Co.; Menomonee Falls, Wisconsin 53051. | 


Q5 


ө 375-watt heating lamp. ME Ж "2 


fet 


-e Mixing card and spatulas, - 


' Service Procedure : Dm А 
. Clean and leak test core as outlined. 


Mark leak($) and dry core with compressed air 
in area of leak(s). | À Lr 20% 


. If leak is in fin area of core, spread. fins away 
- from leak before cleaning area. T 


2: Thoroughly.clean:the area around thé leak with 
-:2 a.stainless steel wire-brush and, if necessary, - 


-> the brush, on the epoxy. as well as оп the 
we "aluminum:;": | n pun ©з. P in Saray „ыс, 


. CAUTION: Оо пої use wire-brushes that are пої. 
stainless steel. T5 нет 20 


. Squeeze a bead (length) of Epoxi-Patch service 
үз Material. resin (Part. A) оп a clean, dry 
disposable flat mixing surface. Use uniform 
» pressure to obtain an even bead. . 
"^ WARNING: OBSERVE ALL CAUTIONS AND 
WARNINGS PRINTED ON THE SERVICE 


6. . Squeeze an equal bead (length) of Epoxi-Patch 
`. hardener (Part B) parallel to the Part A bead. | 


|f it is necessary to have the epoxy flow to 


.. Then, apply the; Epoxi-Patch material. to the . 


ES EM ol N 2: 


emery paper to'get to hard to reach areas: Use 


e ° ae 


Z 
ЛД ЕУ 
ZIA. 

ИЙ; 


NA 


“< 
“ЛЫ; 
LIAA 
; Af. 


Ef 
272 
LEES 
ER 
04 
ЛОЯ 
ОТУ 

Z? 

72 
27277) 
ЖЖ, 

Ж, 


BS IN 
SN SS КСЫ КЫ 
DIN КУКЫ 
iN 2 ХА <S kS: 
E" USENET. 
| Эх \ хаса 


STANLESS STEEL 
` WIRE BRUSH 


MATERIAL CONTAINERS. · | 


% 


Mix Parts А and В together. · 


obtain a satisfactory repair, warm. the core- 
around the leak with а 375-watt heat lamp. ` 


$ A * т. `, ` е oF 
. . `. h J ЫЯ D . > | x 
АГАТЕ ADSL халқ и ECC ОГЫ т HS RISE SE 
dd eon Ke) Se i: SERS 5155 
SSNS SENE ISHS SOS IE eus р ыска 
Sites helix Мы SN ө OO RN BS HON ы Б опе: до] 
Ld PU RRS З eI RORIS а RNR Hos к нез ROHS 
4 } 2... ы. ме жығы SES e %Х ңі ANG 
NA AIS RININ A SHOE GE ар: 
RNEER ES AES it 
BRN мс: TERE 
Ч SNS SRI EN ESSI да 
TES ea СҰС Қ BSR Hie Ene 
be SS NOUS rao lette SS Net У Xr 
: de Хеге: ч сы де ЛЫ Ке RN BA] >ч. ыл 
R: ткы кл: И сы ас: со 
: aH SS Ea аук SAC ы 
E ` š :@ SA SP š SS: sS SS aie 
š M d Se а дес PE 
х Bia 55-20 2 
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SERVICE PROCEDURES (Continued) AE ИЛАК 1 Pe ee 


DRAINCOCK REPLACEMENT . ` _ Th S 
- -The draincock is located near the bottom of the 
inlet tank'and.can be replaced without removing the 
tank from the. radiator.. However, the radiator must 
be drained and should be removed from the vehicle 
for access to'the draincock. . MEME ME. 


. Removal ` 


| 8. Position the 375 май heat lamp. 305mm (12 
<:> 4nches): from: the: service -area.and allow: the 
ы. epoxy to cure for two hours. т: e 


D . š уе 
£ 


CAUTION: Do not position the heat làmp closer 
to the epoxy area than 305mm (12 inches). Do 
not üse' a» heat gun`or overheat the epoxy. 
‘material. I u TM š 2 ЕС is MENTRE vd 


Ж ' 
2 


1. Turn, the .draincock -stem counterclockwise to 
-unscrew the;stem and drain the radiator. After . 
the radiator is drained, and when the stem is : 
‘unscrewed to the end of the threads, pull the 

stem from the radiator tank and draincock body. 


. , Я ИЕ МЕ э, ЖИ S E 
Ear “, `. a . MEE > 2% 
Pa Ner e eo $ a pa a 


» 4 7 
PE 
К 


UD ow 376-МАТТ HEAT: =.. 57. 
20525, LAMP POSITIONED. ` . ~ 
' 75 805mm'(2 INCHES) ` ' 
. -FROM'REPAIR `., 


D 
А 
. à 


OSI AAR 
a . " iX a£ Cp nih CAAA 


st. 
CR. ° 


uj 


RADIATOR. . . 
INLET TANK 


м. 
әт 


REPAIR >o us 
AREA. : jo. - 


Q2279-18 


. 9. When the epoxy is cured, test the service area. 
— "tank has been removed clamp it to the header 
.. with No. 200 crimp clamps or'equivalenttoléak | 


a ` 4:2... 


Я E. E test. i E E 


€ Mt 


. 2. -Rémove the dràincock body from the radiator 
. ,»x tank by squeezing the sides together with a pair 
о, Of needle nose pliers. Then, pull the body from 


10. After a.successful leak test, paint if. required. | 
= Install the radiator tank as outlined. ` i 


М 
A . 


. ,iheinlettank.- | ... 


voc 


US z а А, M N E 
: H ME. Y ux 


45 ВАВВЁЕ NO. 200.7 ` 
CO CRIMP.CLAMPS, `: 


71 


{тшш 


2... . n UB 5 - 


* — 'DRAINCOCK 
| BODY. : 
: 815 ^ 


NN 4 
| n 4 


| 2 “NEEDLE ` H 
| 3 NOSE PLIERS Ft 
аА 74 


^ CCLÍ977A 
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SERVICE PROCEDURES (Continued) 


| Installation | ; Installation 


1. Check the draincock to be sure the body is |. 1... Install new rubber snakes оп nithe oil cooler inlet 
installed. loosely on the stem. If the stem is | and outlet connections. 
51 Ше Pris we Шы E 2. . Position the oil cooler to the radiator outlet tank 
| | | гапа insert the inlet and outlet connections 
Push the loosely assembled draincock |. | through the holes in the outlet tank. 
ое qs tns opening unu d 3. Install the flat washer and nut on each oil cooler 

| 34 . . connection to retain the oil cooler in the radiator 

Tighten the drain cock stem by turning . . Outlet tank. | 


O WIS to 2.0-2.7 М-т bir 25 Ibs-in) ои 4, Tighten the oil cooler: retaining nts to 12- 15 


. N: m (9-11 ft-Ib). 


5. Install the ouis tank oñ the radiator core 
. -* header as outlined. ^ ` : 


BODY LOOSE 
^. ОМ STEM ` 


CCL2174-A 


"OUTLET TANK FOR V-8 ENGINE ` 
WITH STANDARD TRANSMISSION 


OUTLET 


Oil Cooler ва? Or Replacement E 
"Removal - | | | COOLER ` 
E Remove the outlet: tank {дї ‘the adaw as 


outlined. 


2. Remove the retaining nuts and washers from 
' , the oil cooler inlet and ‘outlet connections. 
. Then, lift the oil cooler from the radiator. outlet 


tank. | RUBBER 
GASKET 
БЕТ the Брат баке from the oil cooler | | | | 
inlet and outlet connections if fthe ОР LODIG is to NOTE: V& RADIATOR SHOWN. 
be reused. . | TEE 7 |. 1-6 RADIATOR HAS OIL. 
e Teu | 277 COOLER AND FILLER | 
NECK IN. RH TANK Q2608-1A I 
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SPECIFICATIONS - 


TORQUE SPECIFICATIONS - 


Жы 


| Description жы ЧЫ s Description ` (tts) 


27 (Ве) 
| Radiator to Body Sheet Metal Е-150-Е-350 s 10и oe ‘Radiator Support t to Frame insulator, Bolts a d 


"Radiator Hose Double Wire Clamp Bronco,” ж. | | 2 2.26-3.39 . [ Shroud to Radiator Ғ-150- F350, Bronco, 
F-150-F-350, E-150-E-350 . "| > (20-30 insbs.) | E150350 |. = 


rea 


| Radiator Hose Clamps Tangential Screw БЕ БЕКІ Transmission Ой Line Fitting to Radiator — . 
F-150-F-350, F-Super Duty and Bronco | (25-35 іп-І06.) | F-150-F-350 and Bronco Е 


Radiator Тор Brackets to Radiator ‘Support = Ен БЕ » t- - Transmission Oil Line Nut to Fitting on Radiator ` 
F-150-F-350 and Bronco | - . |° — F-150-F-350 and Bronco | 


.COOLING SYSTEM PRESSURES (PSI) . 


. Operating OP 7 0 Міһ Test `` 
Pressure " o7 5 a. WO. Pressure 


All Vehicles s .. 
© CO2609-2C - 


SPECIAL SERVICE TOOLS AND EQUIPMENT 


e No. 200 Crimp Clámp: UU 59 ^. ean, New York 14760... = 
The Barbee Company : В UR | | . .. = æ Tool BT8260 and 8260- A Radiator Core Remover 
Р.О. Вох 323 . ` T 2% | ы | i and Replacer: - | 

| Louisville, Kentucky 40201. | | | Borroughs Tool and Equipment Corporation 

| e No. 23151 Stainless Steel Wire Brush: С iB 2429 North Burdick St. й | 
The Milwaukee Brush Manufacturing Co. | Ñ Kalamazoo, Michigan 49007. ` 
P.O. Box 830 : "n NE P vo. 
Menomonee Falls, Wisconsin 53051. 

e Heat Lamp and Socket: 375 Watt. ^ ` 

e Epoxi- Patch Kit No. 6C Aluminum: 

Hysol Division of the Dexter Corporation 


. ROTUNDA EQUIPMENT 


~ Description 


caise Е 
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SECTION 27-06 Accessory Drive Belt Service 
SUBJECT: ` SCR | . PAGE . SUBJECT : . PAGE. 
ADJUSTMENTS ` SE ⁄ F | [ DIAGNOSIS AND TESTING (Cont d) | ЖЗНЕ 
Belt Tension—Automaticélly Tensioned a Ж © ы Diagnosis Guides ....... КТ 2..... 27-06-5. 
Belts эзше за Кеш а бына ба ТТ EM :27-06-8 5 Testing ......... eee ere r t n sv «. 27-06-7 . 
Belt Tension МЕА, Tensioned - | E | HEMOVAE AND INSTALLATION ` sn a. T ; 
Belts. 1. 5315 x 2222 veg qi T 27:06- т Accessory Drive Belts ..... E 1...22..4.....27-06-8 
DESCRIPTION . о Š - 2. Automatic Tensioner ....... uen cos ss. 27-06-8 
Accessory Drive Belts .................... | 27-06-1 Automatically Tensioned Belts ..... 2..:1... 27-06-8 
DIAGNOSIS AND TESTING | Bs EU Manually Tensioned Belts .............. . 7. 27-06-8 
Belt Tension—Automatically Tensioned SPECIFICATIONS .........:............... 27-06-10 . ` 
Belts ................................. 27-06-7: VEHICLE APPLICATION | е оен: 2706-1 . 
' Belt Tension—Manually Tensioned - M | | | ec a d | А 
BONS уа 22152 РЄ 0 aa жал es er-OOst ^ 2520 suc 


VEHICLE APPLICATION 
All Light Truck Models. 
DESCRIPTION ` 
Accessory Drive Belts 


Ford trucks are equipped with either ''V'' drive belts ` 


or ''poly-V'" drive belts (Fig. 1). The belt type is selected 
for each engine based on performance requirements. 


To ensure maximum belt life, replacement belts should | 


be of the same type and specification . as originally 
installed. 


These belts must be properly tensioned at all times. 


Loose belt(s) will result in slippage which may cause a ` 


noise complaint or improper “accessory operation 
(alternator will not charge, etc.). Overly tight belts will 
place severe loads on accessory bearings and result in 
premature belt failure. Refer to Figures 2 through 5 for 
the belt routing of each particular engine. | 


"POLY V" BELT 


| Qt690-1C ` 


FIG. 1 Drive Belts ^^ ^ 77 
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| AUTOMATIC - шә Sms | ^ A AUTOMATIC. 
BELT TENSIONER _ ` аа ` BELT TENSIONER ` ` 


+.“ ASSEMBLY-6B209 Е . FRONT OF ENGINE ` a 2 СӘ | 7“. ASSEMBLY-6B209 -. _ 


ЖТ: NE R <% | 
-USE BOLT ONLY ^ | AN. ; à 
J — TO RELIEVE IT (Qu ЭЙ| © BOLT ONLY TO | 
BELT TENSION... y «eX ТАУДА RELIEVE BELT TENSION ` ` 
° DRIVE ІК: Ма DRIVE BELT 
BELT `” .. v LIN 7-620 5 o^ 
8620 ETE d y | a M 
"INSTALLATION WITHOUT A/C a WITH A/C 
FIG. 2 4.9L EFI Engine Accessory Drive Belt КОМАШ +. 8 Fu OF. а Ld. ELT Lo 
'AUTOMATIC : * x 
BELT TENSIONER / `. 
ASSEMBLY-6B209 
FIG. 3 5.0L-5.8L EFI Engines Accessory Drive Belt 
DAVE GRAHAM INC. 2012 
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FIG. 4 7.31. Diesel Engine Accessory Drive Belt | 
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ION SPECIFICATION INSTALLATION 
667-845М (150-190 LB) ` 

'REINSTALLED 622-711N (140-160 LB) 

| MINIMUM 400N (90 LB) .- DRIVE 


A/C OR IDLER PULLEY 


BELT TÉNS 


>; DRIVE BELT ALTERNATOR AND AIR PUMP’ 
. 8620 | MAIN VIEW 


A/C OR IDLER 


FIG. 5 7.5L EFI Engine Accessory Drive Belt ` 
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DIAGNOSIS AND TESTING 


Diagnosis Guides | 
. Find complaint i in the following Diagnosis Guides and 
perform | the O r G actions. 


. ACCESSORY DRIVE BELT DIAGNOSIS GUIDE "E 


| CONDITION. | . POSSIBLE CAUSE 4020272 7 ACTION. О i 


Excessive Noise БЕКЕ f Seized Raay | - | Check all accessories for free 
— Belt Squeal Я : | rotation and replace accessory if 
Ps | .| necessary. Replace belt. 


Loose Belt . | Check condition and tension of all 
| ‘belts. Replace belts or adjust tension 
of manually tensioned belts as 
necessary. Check that automatic 
tensioner is within operating range. 
Check for correct belt length if 
tensioner is out of operating range. 


| Loose Pulley or Accessory | Check for looseness and tighten. | 


< | Severe Belt Flutter Loose Belt Check belt tension and adjust 
p (manually tensioned belts only) if 
necessary. Check condition of belt 
| and replace if necessary. 


Binding Tensioner arm ` Remove belt from automatic 
tensioner and verify that tensioner 
arm is not. frozen in position or that 
arm does not bind when manually 
moved throughout its operating 
range. 


Belt not Seated Correctly 
(poly “V” belt) 


x Severely Misaligned Pulley 


Frayed Belt Replace belt and verify correct belt 


seating. Refer to Fig. 6. 


Use a straight edge to check for 

severe angular misalignment between 
- adjacent pulleys. Correct as 
necessary. 


Belt too Tight 
Belt Worn Out 


Severely Glazed Belt Seized Accessory к Check all accessories for free 
; | | rotation and replace if necessary. 
Replace belt. 


Replace belt. 


Replace belt. 


Loose Belt | š Replace belt. 


| Improper Accessory Operation (PS or | Loose Belt 
AC doesn’t work, engine overheats or 


battery doesn't charge) ` 


Check beit for looseness or glazing 
and replace or adjust tension of 
manually tensioned belts if 
necessary. 


Check for misalignment between 


Belt Jumps off Pulley adiacent pullevs 
| | j pulleys. 


Greatly Misaligned Pulleys 


Replace belt and verify correct 
seating. Refer to Fig. 6. 


Belt Not Seated Correctly 
(“poly V" belt) 
Pulley Wobble Verify that no pulley wobbles during ` 
engine operation. Conditions causing 
wobble are: bent pulley, bent 
accessory shaft, rear face of pulley 
not seated flat against mating 
surface. 


CQ2761-2A 
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NOTE: ENSURE CORRECT ` 

SEATING ON ALL PULLEYS. : 
ONE REVOLUTION OF THE 

- ENGINE WITH AN IN- ` - 

` CORRECTLY SEATED BELT 0. 
MAY SNAP TENSILE MEMBERS . 
IN THE BELT WHICH WILL 
REQUIRE IT'S 
REPLACEMENT. 


PULLEY 


‘CORRECT ` oes INCORRECT 


`- Q1696-2B . 


FIG. 6 Ribbed -Belt Alignment - 
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Testing ` 


E Belt Tension—Manually Tensionéd Belts 


Use a Standard:.''V''. Belt. Tension Саиде... 
_ T63L-8620-A ог equivalent for. "V'' Belt Tension Gauge | 
‘poly V". belts. Tension: 


021-00019 ‘or. equivalent: for. ' 
measurements should: be..taken at midspan (Fig. 7). 


Refer to. "Specifications mun for the correct belt | 


tensions. · 


7 w 


2 ‘Belt Tension—Automatically Tensionéd Belts 


“The automatic belt tensioner: Will maintain correct belt Е 
tension if the correct length belt is on the engine: То 
‘verify that the tensioner is working properly check 10" 
see that the belt length indicator mark on the tensioner.. 
is between the’ maximum, апа, minimum marks. (Figs. 8,9 


OU IE De. wi v 


.and 10). a | 
5 The belt tension can be. checked аз: follows: 


‘1. . Installa 5/8 їп. or 16 mm wrench on the tensioner 

- ` pulley bolt and rotate the tensioner.arm (Fig. 11) to ` 
relieve all tension from the belt: Slowly return arm. 
to rest against the belt. and measure belt tension. ` 


22. Rotate arm against belt causing. the. pulley t 
. ^^ defléct. approximately 1/2 inch from it's rest ` 


position. Slowly release tension from arm апа 
measure belt tension. ee г 


223. Average the two tensions and verify that Z is 
| above the- minimum: tension shown ША Fi 


И Specifications: oo 


‘ADJUSTMENTS A 


Belt Tension—Manually Tensioned Belts X 
P Use Belt Tension gauge T63L-8620-A or 


- equivalent for ''V"' belts or Belt Tension Gauge : 


-. 021-00019 or - equivalent for- "poly V" belts: 


B. Loosen, accessory adjustment b bolts and que 


at 


ee 87 All Belts сем. ААГ аА „а 


| square. drive ratchet wrench or breaker. bar in 


"the square “hole in. accessory: bracket - ane 


| а тать belt to correct tension. 


. BELT TENSION - 
GAUGE 
T63L-8620-A . 


- (V-BELT) OR 021-00019- |. 


.. (V-RIBBEO BELTS) : =. 


7. Q1039-1G 


.FIG. 7 Checking Belt Tension 


© Accessory Drive Belt Service 


| FIG. 9 5.0L-5. 8L EFI-Belt Length Indicator 
| DAVE GRAHAM INC. 2012 
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INDICATOR SHOULD BE. BETWEEN MARKS 


BELT LENGTH 
INDICATOR 


MAXIMUM ` 
ACCEPTABLE | 
MARK | 


^. MINIMUM 
- ACCEPTABLE 


+ 


" USE PULLEY BOLT ONLY _ | 
2 TO RELIEVE BELT - 
~ TENSION 


- O2739-1A 


w 


“INDICATOR SHOULD BE BETWEEN, 7 
MA E i 


а. Ж oe LENGTH, 
MINIMUM INDICATOR 


“ACCEPTABLE 


` ACCEPTABLE | 


USE PULLEY. ` .- 
BOLT ONLY 
TO RELIEVE 
BELT TENSION `: 


.  50U5.8L EFI TENSIONER 0 


Q2740-1A 


27068 ^". Accessory Drive Belt.:Service — ^ — ^ | ` - 27-068. 


. -INDICATOR SHOULD ВЕ: BETWEEN ` . 
020 10. 1. MARK 


BELT-LENGTH ` 
INDICATOR 


C MINIMUM ^ 
ACCEPTABLE 


. MAXIMUM 
ACCEPTABLE 


` AC. 
OR: IDLER i 


USE PULLEY 
` BOLT ONLY 
‘TO RELIEVE ` 
. BELT TENSION 


‚ 7.5L.EFI TENSIONER - 


FIG. 10. 7.5L EFI-Belt. Length Indicator. 


Alternator Belt—Place a "C" clamp over the Жо ЖЕ. x UN С E хм 
end of the adjusting arm and the adjusting bolt ` ` Mb Mibi ас ШЕ MURILLO ¿2 
boss and tighten. ‘belt to correct tension. | | — латы : 


FIG. 11 Checking, Belt Tension "Tw Т 


D.. Tighten adjustment bolt to specification. while 

naM ANING St Tension. - | | Automatically Tensioned Belts | | 
E. Remove square. driver. tool or "C" clamp. 1.' “instali a 5/8 inch ог 16 mm closed end wrench on ` 
F. -Tightén pivot bolt’ to specification. ^ cm бр) day front tne boh Бот алате tensioner агт. 


Remove old belt. Release tensioner slowly. Do not. 


G. Check and readjust belt tension if necessary. 2 ` 
. _ allow tensioner to ѕпар back. after tlie. belt is 


Belt Tension—Automatically Tensioned Belts "T removed because this may damage the tensioner. Я 

Тһе. automatic belt tensioner:has no provision for . 3. . Install new belt over: pulleys making ` sure that all six 
‘adjustment. and will be: damaged if forced to ra M belt ribs are correctly. Bead in the риу grooves 
ава its реа ranges. "po | 7 24 as SNOWN in cd 6.. E. 


Е OA ‘Loosen accessory еи bolts and pivot 


Accessory Drive Belts ` bolt as shown in Figs. 12 and 13. 


Conditions. requiring belt replacement are excessive | | ` B. Remove old belt. ^^." - PP LEN. | 
wear, severe glazing, frayed cords, etc.. Replace any . „С. Install -new belt апа‘ tensión. per: ^Beit. 
belt. exhibiting. any of these conditions. - E г х. Tension—Manually. Tensioned. Belts" 
` NOTE: Minor cracks іп: the back or the belt аге - ore re: A. aL А ЧОК Г ш E 
considered acceptable. 2% | _Айотайс. Tensioner NEM 


Proper removal and installation 252 are as TONOWS: Е ‘Remove and replace.. Refer to Fig. 14. 


A 
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. Accessory Drive Belt Service | ЕС 27-06-9 


ADJUSTMENT BOLT 
40-55 N-m (30-40 FT-LB) 


es | oe 


| : ! E ADJUSTMENT BOLT. 

LT | | x 9 27734-47 Nm ^ c7 

POT Кы | | — ; | > a ЖАҒЫ ҒТАВ ` 
(38-53 FT-LB) N9. + S ИЕ TE b ZW ССИ ee 

V. 7 ZALX ы. | 

| v, / ^ , 


PIVOT BOLT - 
34-47 Nm - 
(25-35 ҒТ-1В) 


== | | TENSION ION IT | WE 2 | >Z s IN Lic". 
ADJUSTMENT е CHECK) әу v |37 — WS Pu c 
i : 15 T d | = \ = а —~ pf =L ( /PIVOT BOLT ` 
 FTAB) | ,— A ( | | || SS 61-81 Мет 
| Я! 


нын \ Т T ) o - SZ. | | (45-65 FT-LB) 
ше) ар АП — 
| ó Wey] NOY f | „ҮЧЕ: I | Ў 


/ ADJUSTMENT BOLT 
F-SERIES 
' 741-61 Nem 
-- (30-45 FT-LB) 


_ PIVOT BOLT. 
`` 18-26 Nem 
(11-19 FT-LB) 


. ADJUSTMENT 

^ * BOLT.. 
40-55 N-m 
(30-40 FT-LB) 


' . E-SERIES 
47-68 Nem 
(35-50 FT-LB) 


222 01718-20. 


TIGHTEN ТО 


NOTE: LOCATING PIN MUST ВЕ ІМ BRACKET 
HOLE PRIOR TO AND DURING BOLT | 
TORQUING ASSEMBLY OF TENSIONER 
TO MOUNTING BRACKET Uo 


Lo 50L58 ` 
[rS 


PIVOT BOLT : 
55-70 N:m 


(40-50 FT-LB) `` Q2765-1A ` 


. FIG. 13 7.5L EFI Engine Accessory Drive Belts . FIG. 14 Automatic Tensioner—tnstallation | 
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Accessory. Drive Belt. Service 


27-06-10 


SPECIFICATIONS: 


ACCESSORY DRIVE BELT TENSION 


‘Automatic | 


(А/С & P/S belt) 


Automatic ` 


(АК: & Air Pump 
belt) Manual 


SPECIAL SERVICE TOOLS 
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[өк ‘poly V belt _ 


^ 


Vac. Pump “belt .. 


9.5 mm (3/8 in) 


АН Other М” belt: 
12.7 mm (1/2 in) 


6K “poly V" belt ` 


6K "poly V" belt 


Й 
P ` 
> 2 7%. 
" мэ. 4 
v. vu ` 
' š 
M 
2 
“ 
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4 | eon 
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` 4 
ae -oa 
t 
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ns 
є. 
ers 
. 
3 ^ 


. Tension. 
Newtons (Pounds) ` 
(0 Min. Operation) .. 


“Tension OK if tensioner. = 
within indicator marks. - í DET 


Tension 
. Newton (Pounds)  . 
(^ 10 Min. Operation 


‚ Same as new 


| "F Series & Bronco 400 N (90 b. ja min. 


Econoline 520 N (117 Ы): тіп... Ë 


Tension OK if tensioner m i 
| within indicator таз. - c 254 


Same as new 


F Series & Bronco. 343 М CT) i inin. 


Econoline 494 N ati b.) п mih. 
400-578: N к b. 15s 


322800 N (140-180 Ib.) қ к 
‘Tension: ОК if tensioner . 
within indicator. marks. 

418 N (94 1b.) min. ` 
.711-889 М (160-200 Ib.) . | 


318 М min. (72 Ib.) - 
| 462 М min. (104 Ib.) 


Same as new 


‚520 М min. 117 Ib. min. 


CQ2766-2A . 
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Ғап апа Сішісһ--Епдіпе Operated 


. 27-09-1 


SECTION 27-09 Fan and Clutch—Engine Operated  . 
| SUBJECT E mi “PAGE | SUBJECT. E < 42 сағы PAGE | 
_ DESCRIPTION: AND OPERATION .. 000.02.011 270951 - REMOVAL-AND INSTALLATION. (Cont'd).. 
REMOVAL AND INSTALLATION E Fan. апа Viscous Clutch dont d) | E 
'Fan and: ‘Viscous. СІШЕП 554255001545 27-09-1 -7.3L DIESEL 222222242... dite ee vule .... 27-09-2 
iy AOL EFI. oo ta dmi ds 20.1.0503. 27-09-1 ` SPECIAL SERVICE TOOLS HRS QUU зен 27-09-3 | 
5.0L, 5. 8L AND 7.51. ENGINES ............ 27-09-2 


VEHICLE APPLICATION 


Al Models, 


‚ VEHICLE. APPLICATION: РЕР —— —" . 27-09-1 


Ж DESCRIPTION AND OPERATION 


| The fan and viscous clutch pore is used to Bar 


the engine. The fan is driven by the ІШЕ Шы | 
the use 2 a | drive belt(s). ` | 


If the fan drive belt(s) is noisy check for correct 
belt tension or misaligned pulleys. Refer to Section 
27-06 for belt tension specifications. If a drive.belt is 
worn or frayed, replace it. Refer to Section 27- 06, | 
Accessory Drive Belt Service: С 


REMOVAL AND INSTALLATION . 


Fan and Viscous Clutch ` 
OASLEFD 0000005 
_ Removal ` _ «= | | | 
Remove the fan shroud. Refer. 10 : Section 
27-04, Radiators. = 
Remove one bolt securing the fan to ‘de clutch. | 


Remove the clutch. assembly from thë water 
pump by turning the large nut, which is part of 
the clutch, using Fan Clutch. Holding Tool T84T- 
. 6312-C and Fan Clutch- Nut. Wrench T84T- ` 
. 6312- D or cure mc Fa 


| Ж | WASHER ; ` 
^ "ASSEMBLY-56732-S2 
17-24 Nem (12-18 FT-LB) 


CLUTCH ASSEMBLY 


WATER PUMP 
PULLEY 


` ' SCREW AND WASHER 
ASSEMBLY-380288-S2 
17-24 N-m (12-18 FT-LB) 


VIEW FOR 5.0L, 5.8L ` 
AND 7.5L ENGINES ` - 


оною This nut has а RIGHT-HAND thread 


.. and must be rotated counterclockwise to 
| remove it. | | 


4. Remove the fan and clutch: assembly, ` 


5... If the fan and clutch have to be separated, 
; remove the remaining bolts attaching ше fan to 
the clutch. l 


NOTE: p HAND 1 THREAD 


SCREW _. | 
57632- ADU ҚУ 


.. FAN 
ASSEMBLY 
. 8600 


` WATER PUMP 
`` PULLEY ` 
CLUTCH 


ASSEMBLY 
SA616 


VIEW FOR 4.9L ENGINES ` 01519-26 
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REMOVAL AND INSTALLATION (Continued). 


Installation | 


21. Install all but one of the bolts dttacfüng: the ап 2 


_ to the clutch. 


5 2. Install the fan/clutch assembly on the water: i 
pump hub by turning the large nut, which is part 


of the clutch, using Fan :Clutch Holding Tool 
T84T-6312-C and. Fan Clutch Nut Wrench 
I TOTE -6312- D or бана ева: Ж 


BOL, 5.8L AND 7.5L ENGINES | 
Removal : | 


Remove shroud and radiato if necessary. ú 


| | Refer to Section 27- 04, Radiators. 


Remove four screws retaining clutch ¢ дп water . 


pump hub. 


‚ - Pull clutch and fan assembly off water pump es. Ts 


__. pilot and remove assembly from vehicle. 


. Remove four screws > anid: separate clutch. from E 


3 “Tan. Ж 


7.3L DIESEL P 
Removal 


1: Remove the b ‘shroud. Refer to Section. 


27-04, Radiators. 


2. Remove the clutch assembly from the water 
22. pump shaft by turning the nut, which is part of 
the clutch, using Fan Clutch Pulley Holder 


Т837-6312-А and Fan Clutch Nut Wrench — . 


.. T83T-6312-B or equivalents. 


CAUTION: This nut has a LEFT-HAND thread and - 


must be rotated’ clockwise for removal. 
З. . Remove the fan and clutch as an assembly. 


4. Remove the bolts attaching the. fan to the 


EMI if песезәшу. 


Еап апа Chitcty—-Enging Operated 


^. "NUT WRENCH - 


“. А . Aa se . 


-% » 
- z 


CAUTION: This. nut has a. RIGHT-HAND thread ' 


and must be rotated clockwise to tighten it. 
.. Tighten to 41 N-m (30 ft-lb). 


3. - Install the last bolt in. fan/clutch. assembly. 


` Tighten all bolts to 17-24 М. m (12- -18 ft-lb). ` 


4. Install the fan shroud. Refer: to Section: 27- 04: 


_ Radiators. 


| Installation ` 


1. Position an to clutch assembly and attach with 
: ' four screws. anion screws to 17- 24N-m (12- 
18 ft-lb). i 


. Position fan and clutch assembly to water pump: 
pulley. and attach with four screws. тета. 


- : '. Screws to 17-24 М-т (12-18 ft-lb). 
. 3. install thie fan shroud. Refer to Section 27- 04, 


B “Radiators... 


5 
` D ° 


` FAN CLUTCH ` а 
JJ EANCLUTCH ^ ^ 
(PULLEY „, 

“HOLDER : 


PI е, E: Sige? .> 
~ ММММ a 
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.27-09-3 — — ^ Fan and Clutch—Engine Operated - 


27-09-3 
REMOVAL AND INSTALLATION (Continued) . 
Installation — | IEEE. | 4 | | 

1. Installthe bolts attaching the fan to the clutch. .  Tighten to 54-163 N-m (40-120 ft-lb) using Fan 

Tighten to 17-24 N-m (12-18 ft-lb). | m Clutch Holding Tool T83T-6312-A and Fan 

.2. Install the clutch/fan assembly on the water ` ` 5. ыш Wrench Т83Т-6312-В or 

. pump by turning the large nut which is part of | SHY ener. | d 

the clutch. —. `` | | | 3. Install the fan shroud. Refer to Section 27-04, | 


CAUTION: This nut has a LEFT-HAND threadand  Raqdiators. | 


must be rotated. counterclockwise for 
tightening. 3 Tw 


NOTE: LEFT-HAND THREAD | 
| na ^N 


| 5 ) ІІ 


| M 


CLUTCH ` 


SCREW AND 
. "WASHER ASSEMBLY ` 
| VIEW FOR 7.3L DIESEL 


SPECIAL SERVICE TOOLS 


‘SPECIAL SERVICE TOOLS ` | 
T84T-6312-C - | Fan Clutch Holding Tool 


T83T-6312-A | Fan Clutch Pulley Holder | 


7847-63120 ` Fan Clutch Nut Wrench  - 
T83T-6312-B >- Fan Clutch Nut Wrench ` ' 


4 


CLUTCH - 
J ASSEMBLY 


NOTE: LEFT-HAND 
THREAD . 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


28-01-1 


. Jump Starting a. ғы зе =e 28-01-2 


И GROUP | 
(11000) . 

SECTION TITLE. Ыз AE PAGE SECTION TITLE | | w PAGE 
POSITIVE. ENGAGEMENT STARTER ..........28-02-1 STARTING SYSTEM GENERAL SERVICE ...... 28-01-1 
SECTION 28-01 Starting System General Service 

SUBJECT ` ber жыл PAGE | SUBJECT | 1400. PAGE 
ПЕЗСНІРТІОМ .....:....:..: PUER 28-01-1 . VEHICLE APPLICATION ..................... 28-01-1 
DIAGNOSIS GUIDE ` E | Si p DEL LN а 


VEHICLE APPLICATION - 
All Models. | 


| DESCRIPTION 


The function of the starting ИИ is to crank the 
engine at a speed fast enough to permit the engine to ` 


start. Heavy cables, connectors, and switches are used 
in the starting system because of the large amount of 


. current required by the starter. while it is cranking the 
engine. The amount of resistance in the starting circuit. ` 
must be kept to an absolute minimum to provide. 


maximum current. for Starter орегапоп: Loose . or 


Бонда connections, 


relay contacts, or partially. 
broken cables will result in slower than normal cranking 
speeds, and may even proven the starter from cranking 


the engine. 


Refer to the Wiring Diagrams. Manual for- electrical. 
schematic: wiring diagrams and the locations of шг | 


harnesses. 


DIAGNOSIS GUIDE 


Use the Diagnosis Guide in this Section to assist in 


locating the possible cause of any starter complaint that ` 
. may occur. 
diagnosis and testing. 


Refer to Section 28-02 · for detailed 


DAVE GRAHAM INC. 2012 
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Starting System General Service ` 


28-01-2 ` 


[ сонотон — | —  POSSELECAUSE = - т рак 


Engine will not crank. 


Undercharged battery. 


. Burned fusible link in main wire feed to l: 


5 ignition switch. 


4. Starter relay — 


. Loose, corroded or open wiring — a 
ignition switch, neutral switch, or clutch 
| interlock switch. - | 


‚ Starter ОГ. E 


Engine will not crank - — starter relay 
clicks. ` 


starter. `. 


. Starter motor. | 


Engine м1 пої crank — starter spins.: .` Starter motor. 


. | 2. Flywheel ring gear. 


: така e 


| Engine cranks continuously with key off. 


Engine cranks slowly. | 
| | pe cables. ` 


К 22. Underchaided M ei 


“3. Starter motor. 


Jump Starting | 
. Refer to Figs. 1 and 2. 


The following instructions for starting the vehicle with | 
jumper cables contain precautions that should be 
Observed to avoid possible injury, or damage to the - 


vehicle. 


WARNING: KEEP BATTERIES OUT OF REACH OF 


CHILDREN. THEY CONTAIN SULFURIC ACID. 
AVOID CONTACT WITH SKIN, EYES OR CLOTHING. 
ALSO, SHIELD YOUR EYES WHEN WORKING NEAR 


THE BATTERY TO PROTECT AGAINST POSSIBLE . 
SPLASHING OF THE ACID SOLUTION. IN CASE ОҒ. 


ACID CONTACT WITH SKIN, EYES, OR CLOTHING, 
FLUSH IMMEDIATELY WITH WATER FOR A 
MINIMUM OF 15 MINUTES. IF ACID IS SWALLOWED, 
DRINK LARGE QUANTITIES OF MILK OR WATER, 


. Loose, corroded, or broken cables or | 
connectors. - Е А 


. Loose cable connections at 28у ог. 


. Undercharged battery a 


‚ Loose ө connections or corroded bay : |t 


yd 


. Clean and tighten cable connections 
— check wire strands in eyelets. 
Replace if necessary. 


. Check battery. Charge : or replace. - 


3.: Check fusible link and usa if 
4 necessary. 


. Check all connections and two 
mounting screws. With transmission in. 
PARK or NEUTRAL, connect a 
jumper from the small terminal of the 

. - Starter relay to the battery. If this l| 
jumper activates starter, check wiring -f ~ 
Чо relay, ignition switch, neutral switch 
or clutch interlock switch for-open or ` |. 
loose connections. If relay is not 
activated by jumper, replace relay. ; |: 


“[-:65...Сїеап and tighten connections or 
replace wiring. ae switches if. 
Tee 2 E 


-6. Repair or replace: as required. 


1. Clean and tighten cable connections — | 
| check wire strands i in eyelets. | |: 


412. Check battery. Chaige or replace." 


3. Р ог replace as. required. - 


Нато чапа and inspect drive.” 
| Replace as required. 


2. -Remove starter and inspect Еле gear 
' teeth (also starter drive pinions). · 
l ера as renee: 


| „Верас; starter чу, 


Clean and ЕГІ cable с connections. г 


ош 
t; 


| 2 Qhasi battery Chage or терасе. d 


mI Repair Or replace. as required. ` ТУ 
| | | С3544-2В | 
FOLLOWED BY MILK OF MAGNESIA, A BEATEN 


EGG OR VEGETABLE: OIL. CALL A pee 


IMMEDIATELY. 


WARNING: HYDROGEN AND OXYGEN GASES ARE 
PRODUCED DURING NORMAL BATTERY 
OPERATION. THIS GAS MIXTURE CAN EXPLODE IF 
FLAMES, SPARKS OR LIGHTED TOBACCO ARE 
BROUGHT NEAR THE BATTERY. WHEN CHARGING 


` OR USING A BATTERY. ІМ AN ENCLOSED SPACE, . 


ALWAYS PROVIDE ЖЕНПЕА ПОМ АМО SHIELD 


YOUR EYES. 


CAUTION: Use only a 12-volt jumper d А” 


12-volt starting motor and ignition system сап be . ` 


damaged beyond repair by connecting it to a 
24-volt power supply (two 12-volt batteries іп 
series, or a 24-volt motor generator set). 
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—r nr II s r —TsI I m Dym.Dw—,O.mƏ=ə MM MO | 


CAUTION: Follow procedure in exact sequence. ` 
CAUTION: Filament failures of headlamps can occur | 


when vehicle with a dead battery is jump started. 
Place the main. light switch in OFF position. | 


CAUTION: Do not allow vehicles to touch. 
SE "Turn all lamps off before and during jump starting. 


2. Turn on heater blower motor to remove transient 


, voltage. 


3: ` ' Shield eyes. Use: safety goggles or similar ye I 


‘protection. . 
242 . Connect end of one cable io positive. (+) terminal 


of discharged: battery: and the other end to the . 


+. positive (+) terminal of the "good". battery. 


| NOTE: On F-250—F-350 and F- Series Super Duty with 
7: 3t diesel engine, for optimum. power and safety, 


MAKE CONNECTIONS IN NUMBERICAL 
ORDER (DISCONNECT IN REVERSE 
ORDER 4, 3, 2, 1) 


ш a 
ғы 
SE 
94 


‚5. DISCHARGED, - E TOUCH 
. BATTERY | 


2222: GASOLINE ENGINE | . — лас | 


FIG. 1 Jump Starting Gasoline Engine 


connect booster cable to x xd on passenger side of 
vehicle to be started (Fig. О: . 


ЕЕ 


Connect one end of the other cable to negative o 
terminal of good" battery. 


Connect other end of cable to engine bolthead or 
similar good contact spot on the vehicle being 


` -started (NOT to negative (-) terminal of battery). 


. To prevent damage to other electrical components 
-on vehicle being started, ensure that engine is at 


idle speed before disconnecting jumper. cables. 


. - Remove cable from engine block first; then ether 
‚сепа of negative cable. Disconnect cable from 


battery positive terminal of good battery before 


‘disconnecting positive cable from discharged 
| battery. Lamps. may now be turned on. 


' ENSURE VEHICLES . 
А БО мот TOUCH . 


‘BOOSTER ` 
DISCHARGED ^ ` 
BATTERY BATTERY J2738-1B 


, FIG. 2 Jump Starting Diesel Engine: : 
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dun 28-02 Positive Engagement Starter c e. 
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DESCRIPTION AND. OPERATION TEE . 28-02-1 ` TESTING (cont: d) "mE О Ma UA Ca 
.DISASSEMBLY AND ASSEMBLY oo EC , On Vehicle esti. e Coe eee s eee tae .:28-02-1 1 
‘Armature Replacement .................. 28-02-7 If Starter Cranks Slowly ...::::.....,:..; :28-02-1 
. Brush Нерізсетепі...................... 28-02-5 “If Starter Does Not Crank and Relay . UE 
t г Cleaning and Inspection ................ 28-02-3 ^. Chatters Or Does Not Click ........... CTT : 
. Starter Drive Replacement ............... 28-02-4 . if- Starter Does. Not Crank. But. Starter T MT 
REMOVAL AND INSTALLATION Vena AT . 28-02-2 . Relay Operates (Clicks) : W "e 28-02-2 . 
SPECIFICATIONS na ee Cd acea 2 РЕ а xx 28-02- 9 Af Starter Spins (Humming Noise) Вз EI 
TESTING d зе eee S eee : Does Not Crank Engine ...... sess. 28-02-2 
Bench Tests. ..................„.2..—..... `28-02-2 _ Starter Load Test. "m +++; s. 2802-2 
_ Armature. and Field Grounded Circuit 22222 , Road Service .......... оеро гае: 2002-1 
Test i... ыы OE а аа аа . 28-02-2 VEHICLE APPLICATION . ШТ ono S taq . 28:02-1 
Armature Open Circuit Тезї_............. 28-02-2 _ 
Starter No-Load Test ....... ne 28-02-2 
VEHICLE APPLICATION - | TESTING | 


А Models with Gasoline and Diesel Engines. 


DESCRIPTION / AND OPERATION 


' The starting system includes the starter motor with ат. . 


integral positive-engagement drive, -the battery, а 
remote control starter switch (part of the ignition 


switch), the neutral start switch: (used with automatic: 
transmissions), the starter relay, starter interlock switch. _ 
(used with manual transmissions except F- Super Duty . 


Commercial Stripped Chassis with manual 
arensmissiony, and heavy circuit wiring (Fig. 1). 


Turning the ignition key. to. the START position 
actuates the starter relay through the starter control 


circuit. The starter relay then connects the iai to the 


starter. 


in the starter controi circuit, vehicles. Satine” with: 


an automatic transmission have a neutral start switch; 
while vehicles equipped. with a manual transmission 


have a`starter interlock switch. This prevents operation ` 


of the ` starter if the selector lever is not in the N 


(NEUTRAL) or P (PARK) posten Ме or oe 


depressed (manual). 


"When the starter is not i use, one of the КЕТТІ ы 


connected directly to ground through а set of contacts 
(Fig. 1). When the starter is first connected to- the 


battery, current flows through the grounded field ` coil, 


actuating а movable pole shoe. The pole shoe is 


attached to the starter drive plunger lever and thus the. 
drive is forced into. engagemeni with the. flywheel: ring | 


gear. 


When the movable рабы] shoe is fully sealed. it opns | 


the field coil grounding contacts and the starter is then 
in nórmal operation. Normal field current is used to 


maintain the movable pole shoe in the fully seated - 
position during: the time that the starter is чанып the ` 


engine. 


*у 


Road Service 2 


: On road: service ‘calls é or cases f a starter that will nöi 


crank the engine or a starter that cranks very slowly, a. 


booster battery, may. be ‘connected to. the  12-volt. 
system. Refer to' Section :28-01, Starting System ` 


. General. Service. If the engine still will not turn with the | 


booster connected, refer to the ШШШ. tests: eod 


| Оп Vehicle Testing | 


if Starter Cranks Slowly ` л 7 ied "m 


1.. BATTERY—Use jumper ЕТ, рег. instructions in 
: . Section 28-01, Starting System General Service. If- 
this -corrects the problem, check condition. of 
battery. Recharge or replace if necessary. Clean 
- battery posts, cable lugs and tighten. Refer. to 
Section 31-02,” Batteries Қы м service 
procedures. | puc E uu ы 


2. CABLES—If- Bide” 4 Wee not correct пета 

+ clean and tighten connections at starter, relay апа. 

; battery ground on engine. Eyelet terminals should. 

- not be. easily rotated ded hand. 7299, check for snort | 
to ground. | Қы e ius, 9 с 


2S STARTER—If above Steps d do not correct problem, u 


I remove starter. 


ES TART AY 
1 gaTTERY|. = | dpa Mr сал 


Se 


` | *START SWITCH IN OFF POSITION 


NEUTRAL START SWITCH —— 
Ж AUTOMATIC TRANSMISSION ONLY) — — 
P А E 


` CLUTCH. INTERLOCK SWITCH . : 


Я (MANUAL TRANSMISSION ONLY) ` СТ AR а 


FIG. 1 Sarung Circuit- . 
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пове Engagement Starter 


28-02-2 


t 4... io m 2. - TUE em : А E 


If Starter Does Not Crank But Starter Relay M 
Operates (Clicks) . | О 


1. BATTERY—Use. jumper - cables, check. battery, I 


etc., as above: 


2. CABLE—CIean and tighten connections at starter 
and relay:: Ensure wire strands аге. secure in 
. eyelets. | ~ T 


. 8. STARTER—If above T do not. correct problem, 
| remove starter and. perform :bench tests to 


. determine cause of pope Repair or pee as 


- required. 


ғ 


If Starter Does Not Crank and Relay Chatters or 
. Does Not Click ` eT | 


1. BATTERY—Use | jumper cables, .check battery, etc. . 


. as above. 


2. RELAY—Remove- pushs on Т Р dom relay i 
| (red w/blue -stripe wire). Ensure connection is 
clean: and secure, Епеше ге!ау bracket is: 


grounded. 


ОҢ connections are ood check operation by. 
jumping with push-on connection off апа” 


transmission in PARK or NEUTRAL. Jumper above 
. described terminal to relay. main terminal (BAT 
side) or battery positive post. If this corrects 


problem, check ignition: switch, neutral switch or . 


clutch interlock switch and wiring in мап circuit ror 
open: of loose connections. 


If jumper across relay does not correct problem, | 


replace. relay. 


I Starter Spins (Humming Noise) But Does Not 
Crank Engine . 


STARTER—Remove and БОЕК armature ‘shaft for 
corrosion. Clean or replace. If no. Corrosion, 
Starter or replace . ‘Starter drive. 


Starter Load Test 


` Conduct this test if the starter cranks slowly and a` 


comparison of the current ор with ааа is 
бөгөп: 


- Connect the test &üiomefi as shown in Fig. 2. И 
Епѕиге no current is flowing: through: the ammeter and : 
heavy-duty carbon pile rheostat portion ‘of the circuit. 


(rheostat at maximum counterclockwise position). 


Crank the engine with the ignition OFF, апа” 


determine the exact reading on the voltmeter. This test 


is accomplished by disconnecting the `push-on : 
connector ''S'* at the starter relay and by connecting: 


{һе remote .control starter switch from. the positive 
battery terminal to the "S" terminal of the starter relay. 


Stop. cranking- the engine. Then, 


indicates the same reading as that obtained while the 


starter cranked the:engine. The ammeter will indicate 
the starter: current. чай: uneer load. :Refer to 


Specifications. 


Bench Tests | 
Starter No-Load Test 


. The starter no-load test will uncover open or shored И 


windings, rubbing armature, and bent armature shaft. 


The starter càn be tested, ‘at no-load, on the test bench 


only. 


` voltmeter indicates any voltage, 


repair 


reduce the - 
resistance of the carbon pile until the voltmeter | 


CAUTION: Secure starter to vise or fasten securely 
in similar fixture as starter шыны torque may 
propel starter. off bench. 


Make the test connections as ‘shown i in. Fig. 3, using a 
Rotunda 078-00005. Starting and Charging Tester. The 
starter will run at no-load.. Ensure по current is flowing 
through the ammeter (rheostat at. maximum 
counterclockwise position). етене the exact 
reading on. the voltmeter. . 


Disconnect the starter from the battery. Then reduce . 


the resistance of the rheostat: until the. -voltmeter z 
indicates the. same reading as that obtained while the . 


starter was running. The .ammeter will: indicate the 


starter no-load current draw. Refer to Specifications. | 


Armature Open. Circuit Test 
An open circuit armature may: ‘sometimes be detected 


>. by examining the commutator for evidence of burning. A: | 
. spot burned on the commutator is caused by an arc 
formed every time the commutator segment, connected 


to the open circuit winding, passes under a.brush. 


Armature and Field Grounded Circuit Test 


This test will determine if the winding insulation has 
been damaged, permitting a conductor to: touch the. 


. frame or armature соге: ` | К 


: To determine if the armature ifidings are ШШ, 
make the connections as shown in. Fig. 4. If the 
the windings | ‚аге 

grounded. | 


Grounded field anand: can be detected by making 
the connections as shown in Fig. 5. If the voltmeter ` 
indicates any voltage, the field windings are grounges: | 


REMOVAL AND INSTALLATION . 


Removal 

1. Disconnect Карай battery’ -cable. . 

2. Raise vehicle on a hoist.- 

d Disconnect starter cable at starter isimin 

4. Remove starter Von bolts. Remove starter 
assembly (Fig. 6). nE за E 

Installation LIU 


1. Position. starter assembly to flywheel housing, and 
start mounting bolts. 


2. Snug all bolts while holding starter squarely against 
its mounting surface and ШУ inserted into pilot 
. hole. Tighten bolts to 21-27 №: т UR e ft -Ib). 


3. Connect starter cable. - | 
4. "Lower vehicle. Connect negative paca) cable to 
battery. CHOCK operation of starter. | 
DISASSEMBLY AND ASSEMBLY. Si > 
Use the following. procedure when ` it becomes 


necessary to completely overhaul the starter. wigs: 4 


and 8. illustrate a disassembled starter. . 
Disassembly ` 


1. Remove cover screw and ‹ cover. ` p 
22. Remove the pivot pin retaining starter burner | 


lever. Remove through-bolts, the starter drive end 
housing, and lever return spring. ооа plunger 
lever and: armature: | 
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. 28-02-3 


- NEGATIVE ` ` 


FIG. 2 Starter Load Test. ` 


VOLTMETER ° “CARBON PILE ` 
CRHEOSTAT ` ' 
AMMETER 


POSITIVE. 


TO OTHER" 
CIRCUITS, 


-LEAD . 


|. STARTER 
^RELAY `. 


STARTER Н, 
(ON IGNITION | 
SWITCH) ` 


NEUTRAL START SWITCH 
(AUTOMATIC TRANSMISSION) 
CLUTCH INTERLOCK SWITCH 

(MANUAL TRANSMISSION) 


| STARTING 
AND 

+ | ` CHARGING ' 
COE Gee * | TESTER ” 

POSITIVE `` `` d аз 


LEAD 


. J1087-1J. 


BATTERY STARTER, 


FIG. 3 Starter No-Load Test on Test Bench ` 


3. 


' Remóvé thrust washer and stop ` ring retainer. 
Remove and discard. stop ring retaining starter. 
-drive to end of the armature shaft, and remove 


starter drive assembly. | Е 
Remove brush end plate and insulator assembly. 
Remove brushes from plastic brush holder and lift 


: out brush holder. Note location of brush DIOS with 
respect to end terminal. 


Remove two screws. retaining round ТТІ to 
frame. (Four-inch starter has copper rivets.) 


On field coil that operates starter drive gear. 
. actuating lever, bend edges on field coil nd | 
X sleeve and remove sleeve and retainer. 


. у Remove three coil retaining Screws using an л arbor 


Press (Fig. id The arbor press Prevents! the MIENE 


Positive Engagement Starter 


FIG. 4 


. frame. 


28-02-3 ` 


POSITIVE : 7 
LEAD 


\ STARTING AND CHARGING ` 
.' — TESTER 078-00005 


q NEGATIVE.” . 


. . STARTER.‘ 


.J1086-2P. 


CIT 
- 


‚ DO NOT CONNECT ` 
' LEAD TO BEARING ` 
SURFACE 


`+ VOLTMETER ` 
K= NEGATIVE; . 
‚ LEAD. VOLTMETER ` 
= 7" "POSITIVE LEAD ^" 
` TOUCH TO. .' 
am | COMMUTATOR 


хе 


J2776-1A 


4 Armature Grounded Circuit’ Test ` 


“from Stripping out head of screw. Cut the field выс | 
‚ connection at the switch post-lead and: remove ` 


small diameter ground wire from upper tab riveted 
to.. frame. Remove ро Poss апа. coils : from 


E a ope 


T Cut Positive: brush leads from field coils; as а 056 to. 
the field connection .point..as possible, if. 


replacement is necessary. Refer to мер 5. of 
Cleaning and Inspection. 


E 


27 . gl viU 
ь 774... wo NU su 


Cleaning ‘and Inspection 


1; i 


Use a brush or air.to clean the field: Bois anista, 
commutator, armature shaft, brush end. plate, and 


|. drive- епа housing. Wash all other parts in solvent 


“ene "i the panis: 
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| Positive | 5 Starter 


28-02-4 


(B)DISCONNECT HOLDING COIL 
GROUND LEAD (FINE WIRE ON 
FRAME, INSIDE ON 4 1/2 IN. 
AND OUTSIDE: ON 4 IN. DIAMETER FRAMES) 


Ger BOTH FIELD BRUSHES 
AND HOLDING COIL GROUND 
|... LEAD. AWAY FROM FRAME 


(D) CONNECT VOLTMETER 
. POSITIVE LEAD TO ` 
7 TERMINAL EYELET 


VOLTMETER - 


VOLTMETER 
NEGATIVE LEAD |l, 


| © Insert INSULATOR 
. BETWEEN CONTACTS 
13566-18 


FIG. 5 Field Grounded Circuit Test 


TERMINAL 
TAB 


42777-18: 


FIG. 6 Starter Mounting ` 


2. 


3 
4. 


‘Indicator TOOL-4201-C- or. equivalent. . 
: armature shaft and two bearings for scoring and | 


. failure. - 


А Replace starter drives and. ring gears having milled, 
pitted or broken teeth or: that show evidence of 


insulation and unsoldered or open connections. 
Check armature for open circuits and grounds. 
Check commutator for runout (Fig. 10) using Dial 
-Inspect 


excessive wear. If the commutator is rough or more 


. than 0.127mm ra ns ШО out-of- round, turn it 
down. .. | 
Check plastic brush holder. dor cracks or „broken 


"mounting pads. - Replace. brushes if worn to 
6.35mm (1/4 inch) in length. Check field brush 


connections. A brush kit and contact: kit are 
available. All. other assemblies are. to: 5 replaced 


"rather than repaired: 


Examine wear pattern | on. starter drive teeth. The 
pinion teeth must penetrate to a depth greater than 


. one-half the ring gear tooth ‘depth (Fig. 11) to 


eliminate реше ring gear ап starter. drive 


+ 2 ^t Tat 


inadequate engagement. (Fig. m 


Assembly 


1. 


brush lead . to terminal. 


Position the three coils апа pole pieces, then 


install attaching screws (Figs. 7 and 8). As the pole 
.shoe screws are tightened, strike the frame several 


sharp blows with a soft-faced hammer to seat and 


align the pole shoes.. 
Install remaining coil and tainen and bend tabs to 


secure coils to frame (Fig. 12). 


| Position new insulated field brush lead on field coil 


terminal. Install clip provided with brushes to hold 
Solder lead, clip, and 


terminal together using rosin core solder. Use a: 


. . 300-watt iron. 


Check for continuity and grounds in assembled 


. Coils. - 
.. Fhe сой which. is around retaining sleeve is to be 


grounded by . positioning small diameter wire 


leading from it, under copper tab: held ВУ! the. rivet 


which attaches contact to frame. | 
Attach ground brushes to starter | frame . with 


^ Screws. (Four-inch starter. has copper rivets.) 


10. 


42. 
Inspect armature windings for. broken or КЕТТІ Le. 22 
13.. 


` holder, . 
. € brush holder insulator. 
bes s | 

. * through bolts to 6.21-8.47 М-т (55-75 in-Ib). Do ` 

. not pinch brush leads when installing end plate. 


“Apply a thin coating of Lubriplate 777. or equivalent 
. on the armature shaft splines. Install starter motor | 


drive assembly to armature shaft and install a new 
retaining stop ring. mstar a new stop retainer and 


2. thrust washer. 


Install. armature in starter frame. 


Partially fill: drive -end housing bearing bore with 


Grease ESB-M1C63-A or equivalent 


| (approximately. 1/4; full). Position starter plunger 
lever. to the frame and starter drive. 


‘Position. starter drive plunger’ lever’ return spring | 


Install brush 
and insert brushes .and tl Install 


and drive -end housing to frame. 


Position end plate to- frame. Install and tighten 


Install pivot pin... 
Position drive plunger lever cover and fasten to 


` frame with cover screw. 


Check starter no-load current draw. 


Starter Drive Replacement 


1. 
2. 
З. 


`. Remove starter plunger cover (Figs. 7. and 8). 
- Remove. pivot pin retaining starter. plunger lever. 


. Loosen through bolts enough to allow removal ої 
^ ‘drive end housing and lever return spring. Remove 
lever. 7 — 


Ж Remove thrust washer, drive stop ring retainer and 
2 stop ring from end of- armature shaft and remove 


drive assembly. 
Apply a thin coating of Lubriplate 777. or: КЕТЕ 


‚оп armature shaft splines. Install drive assembly on ` 


“armature shaft and install. a new stop ring.. 
Position starter gear plunger lever on the starter 


frame. Ensure . lever properly FORBES drive 
flange: | 


‘Install a new stop ring: retainer Bud thrust washer, 
Partially fill drive end housing bearing bore with 
Grease Е5В-М1С63-А ог equivalent 


ооо 1/4 ш FOROR lever return spring · 
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| | COVER ASSEMBLY | КЕ ee с ЕС | 
| | ..33060 FOE A с алыр, e 15 M 
` | | . СОМЕН SCREW one | T E 
us Q- 389614 | TE. 
:LEVER Um 
ASSEMBLY I : " 
| ` 11067. 2 
‘SPRING | | тА oat t 
mo E M uu „ 389393 | 
| A — 1068 . NT A. 


KIT - STARTING 020050022. 
| m MOTOR CONTACT ^ - + 
SCREW POLE POUNT is m - а 
РІЕСЕ-11415 | 


11082. 


| "HOLDER - , BRUSH 457% 
110001 7 oe 


| INSULATOR. - 


x: 8m HOLDER ` .. 


‘PINS Ты 


: .306313-S B ' 


> 


SPRING - BRUSH ; P. 
MN "X 


| KIT “STARTING 2 (i РАТЕ ASSEM 
` MOTOR DRIVE Ж ыл! ; BRUSH END | 
PE | : FLANGE i y ЖОО 
HOUSING |... 11135 
‚. ASSEMBLY >° 
eo, 11130. 
а | CORE ASSEMBLY - 
L ge 11005 Ж E | 
ES e. 4. 7.22 POLE PIECE ell Xr REPE RE š 
ka 21x10 pU d 22 11320 "ar ue AM 327 547 cor uin. qu МЕС. 
2. | “у oe t | к i NEW . | Я t : ee: M ; `. J3567-2A € 
FIG. 7 Starter Disassembled (inen Starter—4. 9L and 5.01. Engines). : 
| ,and dne епа Rousing: to starter frame. Tighten | Cut insulated? bh leads (бй field coils, as close i 
^ through bolts to 6.21-8.47 N -m (55-75 in- b). Md to field connection point as possible. КА 


_ Pivot ріп. Е КУ 


8.. Position starter drive plunger lever c cover, on starter, к 
Tighten attaching screw. b 


Сһеск: plastic brush ' holder for ‘cracks or. broken. 
Mounting Pads. Replace. if. necessary. 


| 6. . Position new insulatéd field brush lead on field Coil 


Brush. Replacement douce qe К- ES 2 | ^» 3 connection. Position and crimp clip provided with 
~~, brushes to hold brush lead to connection: Solder 
Replace starter ` brushes. when they are worn to 22272. lead, сір, апа connection together using a 300- Е 
. 6.35mm' (1/4 inch). MOS install à complete set or new `. watt. iron. ‘and fosin соге. solder. - | 
brushes. D. | QE 


7. | Install: ground brush. leads to frame with attaching A 
ü “ SCreWS: ог rivets: — + ` T . 


- Install. ‘brush holder and insert brushes in holder. 


1. Remove the two through bolts fror starter гате. | 
2. ‘Remove brush end Plate, . brush Ое and 8 


2 brushes. from holder. . ^. Install-brush springs. Positive brush leads should. 
3. Remove ground brush ‘attaching ‘Screws’ or rivets ^ be positioned in their respective го іп: Bun 
Ro ion тате. ‘and remove usos. T = TOME to асы ‘potential ee : 
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28-02-6 U ic EE Positive Engagement Starter | | к . 28-02-6 


` COVER ASSEMBLY RS | "o ^ ol қы 
. _ 11060 | E E 4 „ e 


| Q-—— — COVER SCREW 
М . 389614 . 


“ 


- Lever. 
ASSEMBLY 
^ 11067 : 


` . 


SPRING " 
11103 „> 389393 

—— 11068 

KIT - STARTING | ден 
MOTOR CONTACT | oo.) | 
POINT-11134  . 2 Қ 

жы A GROMMET 


- 11A120. . 


11181 ` 


11116 
:11071 


FIELD COILS © ‚8, 
711082. „WOLDER - BRUSH A | 
Se оз .11061 . ^ A c ILI m 
2 INSULATOR -`` | | 
BRUSH HOLDER 
11062 ` pu 


‚ 11052 


` SCREW.POLE i 
PIECE-11415 | ен БЫ 
. 389394 . 11056 


SPRING’: BRUSH ::: 


ENT KIT-STARTING ` 

RE LU MOTOR DRİVE NE 222. 
| i " | PLATE ASSEMBLY — 5 

g ES BRUSH END. >- | 
11050 


| quat 


HOUSING T қ 

ASSEMBLY EE : CORE E Y E | 
11130. 2 p. B 77 

о ‘POLE PIECE | e | | | 
11120 | E ü ory 


FIG. 8 Starter Disassembled (4.5-inch Starter—5.8L, 7.3L, and 7.51. Engines) 


өз. аз, AVE GRAHAM INC. 2012 
: Ж | m ` ALL RIGHTS RESERVED 


28-02-7 
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‚ POLE SCREW 


TOOL-10044-A . TO HOLD TOOL 


IN SCREW SOCKET 
N, 


BE SURE TO SEAT DRIVE ` _ 
HEAD ІМ SCREW SOCKET 


STARTER. 


J2778-18 | 


. FIG. 9 Pole Shoe Screw: ‘Removal 


9. . install brush end plate. Ensure end. plate insulator 
: is positioned properly on end plate. 


10. Install two through bolts to. starter frame. Tighten to 


6.21-8.47 М-т (55-75 in-Ib). 


^11. Secure starter іп a vise. Connect. starter to a 


battery to check its operations 
| Armature Replacement - 


1. Remove starter drive plunger lever cover retainer Et 


screw and remove cover.. 


2.. Remove pivot pin retaining starter iugi lever: ; 


3. ` Remove through bolts, drive end: housing, plunger - ` 
lever, drive plunger lever réturn spring, arid brush . 
епа plate. Remove brushes and lift out brush [n 


. holder. 
4. Remove- armature. 
being reused, remove stop -ring from end of 
armature. shaft, and remove drive. 


5. Place drive assembly on new armature with a new 
stop ring, retainer. and thrust washer. 


6. Install armature in .starter frame. 
7. .Position drive plunger.lever to frame and drive 


assembly. Ensure емы propany engages drive | 


B nange 


` . USE ARBOR PRESS - 


.. DIAL. INDICATOR 
722 TOOL-4201-C 


” А 


ROTATE ARMATURE SHAFTS ОМ 
BEARING SURFACES. 


e "V" BLOCKS ` 


:J2716-1B 


FIG. 10: Commutator Runout Check 


(Bi “Partially fil drive end housing bearing bore with 


Greasé ESB-M1C63-A or equivalent 

` (approximately 1/4 full). Position drive lever return 

77 Spring, and drive end housing to starter frame. 

.. Ensure and ring retainer is seated жі іп drive 
| housing. 


9. . Install brush holder and insert brushes T holder. . 

i. Install brush springs. Positive brush leads should 

_ be positioned іп their ТЕЗ Ее slots to prevent 
grounding. | | | 


Ті Sia drive ass embly. TN 10. Install brush end plate. Ере end plate insulator 


is positioned properly on end plate. 


11. Install two through bolts to starter frame. Tighten to 


6.21 -8.47 N:m (55-75 in-Ib). Install. pivot pin. 


i 


12. Install starter drive plunger lever cover and tighten 


retaining screw. 


13. Check starter no- PA current draw with starter 
бз Secure in vise during test. 
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Positive Engagement Starter - 98.9268 


. WEAR ON 2 OF 3 TEETH 


CD 
е; 


` MILLED TOOTH-METAL BUILD UP 
WILL NOT PERMIT ENGAGEMENT 


-— 0 9 


SMALL WEAR PATTERN 


J1372-2C 


. “STARTER DRIVE 
27 ACTUATING COIL 
САМО HOLDING COIL 


FIELD COIL 
BRUSHES ` 


FIELD COIL 
CONNECTION 


12780-18 


FIG. 12 Field Coil Assembly 
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-_28-02-9 


‘SPECIFICATIONS | 
POSITIVE ENGAGEMENT STARTER. 


Positive Engagement Starter 


Mfg. . 
Length 
© тт 
(Inches) 


28:02-9 


“Through | e л 
· Torque 
Nu 
(in-Ibs) I 


\ | ое ЕЕ [o km E 


Maximum: Commutator runout is 0. 1270mm (0. 005 inch). Maximum starting circuit votagë a бөгеу е terminal to starter termina) at normal engine 
temperature is 0.5 volt. | : қ | 


SPECALSERVICETOOLS —— — ы сз лл t ee AM г 
TOOL-10044-A | | ac o Ж "E „% 2. жуз 


; | TOOL-4201-C ` x — EE | ЕЕ 


Starting and Charging Tester |. 2020 e сао Tru 
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METRICS 


INTRODUCTION 


Most (най fasteners are covered by Specifications that deine r mechanics roeerties xc 
such as tensile strength, yield strength, proof load and hardness. These specifications are carefully : 
_ considered in initial selection of fasteners for a given application. To assure continued satisfactory 
vehicle performance, replacement fasteners used should be of the correct strength, as. well as the. s 
correct nominal diameter, thread pitch, length, апа finish. | 


. Most original equipment fasteners (English system or Metric) ‹ are identified with — ог. 
numbers indicating the strength of the fastener. These markings are described in the pages that 
follow. Attention to these йаз. is important in өзи па! {һе proper replacement fasteners 
are used. 


Further, some metric fasteners, especially nuts, are colored blue: This metric blue identification is in Е 
most cases а temporary aid for production start- rup and color will generally revert to normal black or 
bright after start -up. | А 


English system and metric Im fasteners are available through your r Ford Parts and Service opera- u 
tion: Ur im 5 


I NOMENCLATURE FOR BOLTS 


(ENGLISH) INCH SYSTEM 7 METRIC SYSTEM 
^ Bolt, 1/2-13x1 ` |» Вон M12-1.75x25 


| G—Grade Marking Же В P— Property Class* 
(bolt strength) | (bolt strength) 
L— Length, (inches)** ` L— Length (millimeters)* * ` 
T— Thread Pitch ` | ^ T— Thread Pitch (thread width ` 
|». (thread/inch) а | crest to crest mm) 
D— Nominal Diameter | ON D— Nominal Diameter 
(inches) | š (millimeters) 


“Тһе property class is an Arabic numeral distinguishable from the slash SAE English grade system. 
i **The ADUR of all bolts is measured from the underside of the head to the eng 
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=METRICS 


BOLT STRENGTH IDENTIFICATION 
| (ENGLISH) I INCH SYSTEM ` 


English (Inch) polis—Idenitification marks correspond to bolt. | SHengiesineressing ШҚ of 
с slashes represent. increasing, е M | | 


| METRIC SYSTEM 


| Metric ЖОЕ ТҮГҮ. class numbers ye to bolt. strength—increasing numbers repre- 
sent increasing strength. Common metric fastener bolt 5. ргорепу аге 9.8 ang а with the 
s class. enean o eee on the ӘШІР head.. b " 


A 
` 


HEX NUT STRENGTH IDENTIFICATION 
(ENGLISH) INCH SYSTEM  МЕТЕІС SYSTEM 


Grade Hex Nut Hex Nut. Class Hex Nut Hex Nut 


_ Grade 5 Grade 8 | Property. Property 
I j ‚ .; Class9 ., Class 10 
| Identification ` |. ientiieation ` i © ° 
>v Arabic9 , . Arabic 10 


| May Biss have blue finish or paint daub on hex flat. 
Incréasing nurnbers Кос increasing strength. ` 


Increasing dots represent increasing strength. 


OTHER TYPES OF PARTS | 


Metric identification Schemes vary by type of part, most often a variation. of that used of bolts and 
nuts. Note that ment types of English and metric fasteners. cally no 8. identification if i are 


1 m x am Im 
© e: ° 


5 CLASS CLASS. (CLASS. 
1095. 2. 98: > 88. 


— Studs, ao ша may Carry the ree class 
—Tapping, thread forming and certain other case number: Smaller studs use a geometric code on 
hardened screws the end. | | 


2 i "LEM 
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METRICS 


ENGLISH METRIC CONVERSION - 


., Description =... 
ACCELERATION 


TORQUE 


CPOWER = = 
^ PRESSURE or STRESS ` 


ENERGY or WORK > 


FUEL PERFORMANCE |  milesiga | 
"VELOCITY - 


LENGTH 


цент 2 


[oot — [| 03048 metres (т 


centimetres? (cm?) ЕУ 


AREA ` 


VOLUME | F mm; É: 
litres (1). "x 
| Ійгеб -> 


. metres? (т?) 


kilograms. (kg) 
| ‚907.18 . kilograms (kg) - 
Pe ae 0.90718. tonne | 
FORCE kilogram [| 9.807 и newtons (М) ЕЕЕ 
| ounce 2 newtons 0/00 


pound . 77448000 newtons | i 


· TEMPERATURE degree farenheit 0.556 (°F -32) degree Celsius (°C) ` 
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METRICS | 


DECIMAL AND METRIC EQUIVALENTS: 


773364 | ` 54668 | 13097 | 
71782 — 
EN x 

[Ге | 
BEZE Е 
ОО? | 59076 [1501 | 


Fractions | Decimal inch | Metric mm | |. 
warms 
132 — 
3644 | 005 | 1191 — 
116 |  ..0625 | 71588 — 
5/64 


777322 |  .09375 2381 ` 


д қ i 
E 


ЕЛІН 72778” - 
1 Lx | 
9/64 2 [тва [640626 | 16272 | 

77-592 | 16% | 399 | | 2/9” 
Hes | 3710875 | 43 | 
3/16 | [6875 | 17463 | 
. 13/04 | 20125 | 5.159 J | 4 | 4703125 , | 17.859 .| 
— 782 21875 | 5596 | | 2302 — BENT ANN 
_ 15164 (ата | 73376 | 18653 | 
[ "4 | 250 | $3 | 
|= 4964 | - 765625 | 19447 _ 
[ 932 | 200255 | 744 | 
[ 2564 | 359375 | 9.128 | | 5504 | 85935 | 21828 — 
| 5764 | 890625 | 22622 | 
[ 1832 | 40625 | 10319 | 
[ 2764 | 421875 | 10716 | 
[C enea | 953125 | 24209” 
[ 3432 | 96875 | 24506. 
[ 63/4. | 984375 | 25003 | 
TM | 
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METRICS 


TORQUE CONVERSION 


.[ NEWTON METRES | . POUND-FEET | |  POUND-FEET || | NEWTON METRES I 
0L (N-m) | | (LB- ^o]. | аву | | ` (Nm 
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Glossary 


The glossary. is a list of techhical terms or acronyms and their definitions. Iti is not intended to be г a. 
dictionary of components and their functions. If you desire a detailed ор оға Specie 
component eee to Section 3; Emission песе componens; in this manual. 2 


A/CL BI МЕТ (AIR ‹ CLEANER BI- METAL 
SENSOR). 


. A/CL СММ: See CWM. 


A/CL DV (AIR CLEANER DUCT AND VALVE 
VACUUM MOTOR). 


ACT (AIR CHARGE TEMPERATURE SENSOR): 


Air Charge Temperature:Sensor or its signal line. | 


Thermistor Sensor сап be located in intake mani- 
fold (EFI Systems) or Air Cleaner. | 


ACTIVE CIRCUIT: A circuit consisting of some ' 


active енеке elements. ' 
` AIR BPV: See BPV. 


ACV (AIR. CONTROL VALVE): A vacuum con- 
. trolled valve іп the Thermactor system which. di- 
verts air pump air to either the upstream (exhaust 
manifold) or downstream метке catalyst) air 
injection points as required. . | 


AFTERGLOW: The period: of time the Siow pid | 
system on a diesel engine remains on-after the p 


engine is started. 


ALTITUDE COMPENSATING: MODULATOR: De- 
місе to control transmission shift spacing апа en- 
‘gine timing. Improves performance at higher 
‘altitudes by changing the vacuum signals. 


AMBIENT TEMPERATURE: Төке of, air . 


surrounding an object. 
ANTI-BFV (ANTI- -BACKFIRE VALVE). 


AUTOMOTIVE. EMISSIONS: Gaseous and partic- 
ulate compounds that are emitted from a car's 
“crankcase, exhaust, carburetor, ‘and fuel tank (hy- 
drocarbons, nitrogen oxides, and canon 
monoxide). | Loe a" | 


AXIS: A al: or imaginary straight line on which an 
object rotates or is regarded as rotating. 


BHS (BIMETAL HEAT SENSOR): A unit using a 
- metallic part consisting of 2 layers with different 
metals, to sense temperature.changes. The layers 
expand at different rates as temperature changes, 
causing the part to bend in a IR man- 
ner, thereby causing a changing signal: - 


_ BMAP (BAROMETRIC AND MANIFOLD ABSO- 
‘LUTE PRESSURE SENSOR): Sensor housing 


containing both MAP and BP sensors. The baro- 


„metric. pressure: sensor monitors atmospheric 


pressure and'allows adjustment of spark advance, 
EGR flow, and air/fuel ratio as a function of al- 


йиде. The manifold absolute pressure sensor 


monitors engine vacuum and provides engine 


. load information which is used to calculate Spark . 


advance, EGR flow and air/fuel ratio. See BP and 


“МАР. | 
ВР (BAROMETRIC PRESSURE SENSOR): An 


active circuit sensor (one half of BMAP. sensor) or 


its signal line. Sensor signal is proportional to the | 
Barometric Pressure at the sensor: location. Е 


_В/Р (EGR BACK PRESSURE VALVE). 


BSV (BACKFIRE SUPPRESSOR VALVE): A de- 
vice used in conjunction with the early design 
"Thermactor" exhaust emission system. Its prima- 


-= . ry function is to lean-out the excessively rich fuel 
mixture which follows closing of the throttle after 


acceleration. Allows additional air into the induc- 


tion о whenever cns manifold vacuum 


increases. 


BPV (BYPASS. VALVE): A vacuum controlled 


valve in the Thermactor system which allows air 
from the air pump to be injected into the exhaust 
system, or bypassed to atmosphere when not re- 
quired; and also provides a pressure relief func- 


tion to- protect the. air pump from high pressure. 


These valves may be mounted on the air pump 
(pump mounted) or mounted in the Thermactor 
hose.line (remote mounted). The two basic types 
are: normally closed (bypasses air with no vac- 
uum signal applied) and normally open (allows air 


to flow through the valve to the exhaust system 


with no vacuum Signa, applied). - 


| BV (BOWL VENT PORT). 


CALIBRATION ASSEMBLY: Refer to ECA. 


CANISTER: A container, in an: evaporative emis- 


sion control system, that contains charcoal to. trap 


| vapors from. the. fuel system. 
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| САМР. (CANISTER PURGE SOLENOID): Elec- | 
trical solenoid or its control line. Solenoid opens 
valve from fuel vapor canister line to intake тапі-.  : 
fold: when energized. Controls flow of vapors be- | 
. tween carburetor bowl vent and carbon canister. ... 


CATALYST: A muffler-like device located in the | 


exhaust system where hot exhaust'gas comes іп 


contact with special metals (i.e., platinum or pal- . 
ladium) that promote more complete combustion: 
. of unburned. hydrocarbons and reduction ore саг- 


bon monoxide. 


cc (CATALYTIC. CONVERTER): A muffler: like | 
assembly placed in the exhaust system and con- `: 
. taining a.catalyst to change hydrocarbons and : 
carbon monoxide into water vapor and. carbon | 


dioxide. 


ULATOR): A device on a diesel engine used to 
regulate the amount of crankcase gases admitted 


into the intake manifold to be burned to lower | 


engine emissions. 4 
СНАМҒЕН: А beveled edge or corner. 


CHECK VALVE: A one-way valve which allows'a 
liquid or gas to flow in one direction is — рге- 


vents backflow. . 


CO: (CARBON MONOXIDE): A edlonles: Е 


odorless gas that іѕ.а: by-product of incomplete 


combustion of carbon. This gas is poisonous in 
confined spaces when it is at high concentration. 


сос (CONVENTIONAL. OXIDATION CATA- 


LYST): Acts оп two of the major оша HC | 


and 9CO. ` 


COMBINATION THERMACTOR AIR BYPASS 


.AND AIR DIVERTER VALVE: Combines the func- 


tion of a normally closed air Bypass Valve andan | 


Air Control Valve in one. integral valve. ` 


` COMPUTED TIMING: Relationship of Spark йы | 
Firing to` CP pulse, expressed in crankshaft de- ' 


grees. Since CP pulse is at 10 BTDC à Computed 
Timing reading of 10 would be equal toa us 
reading of 20 BTDC. ` 


CP (CRANKSHAFT POSITION SENSOR): ры. B 
manent magnet with coil. Sensor produces AC: 


pulse when magnetic field or sensor is disrupted 
by a gear tooth or notch. Senses pülse ring lobes. 
Resultant signal. enables the ECA to determine 


.. when the ignition module should be triggered to- 
produce a spark. Also, ‘provides RPM information 


which is usoa to calculate Spon advance and 


ЕВА flow, апаа! r/fuel ratio, | (replaces distributor 
. .centrifugal advance weights and timing pickup). 


One pulse is produced for each cylinder every 


other engine rotation (one for each spark plug | 
-. firing). Example: 4 pulses are. produced foreach. . 
_ V8 engine rotation. Тһе CP pulse is generated at 


10 crankshaft degreós: Before Top. Dead. Center | 
(ВТОС). ^; - | 


| CP +: : CP Sensor Signal line, Pin No. 18; TSS 
oe —:CP Sensor return line. Connects to round 
(Pin No. 8) in ECA Processor. Pin No. 2, TSS.B-7. 


.. CPRV (CANISTER PURGE REGULATOR 
‚ VALVE). > ` 

ку CRANKSHAFT | TIMING: Refer to Timing. ` | 

CDR (CRANCASE DEPRESSION REG- CRK: Cranking Signal. Battery Voltäge that is - 

- „switched to ECA by te switch ek cranking a 


(start) only. Pin No. 1, TSS A-2. 


-CSC (COOLANT SPARK CONTROL). 


“CSSA (COLD START SPARK ADVANCE $vs- "E 
ТЕМ): Addéd to the distributor spark control on 


some engines. System momentarily traps spark 


port vacuum on the distributor spark advance di- . - 

.-. aphragm when engine coolant temperature is be- 

2 low. 53°С (128°F). Used in сосн; with а 
| DRCV апа-а С55А PVS. 


CSSH (COLD START SPARK HOLD SYSTEM): ` 


. .Provides. improved cold engine acceleration. . : 

_* When engine coolant is less than 53°C (128°F) the | 

. CSSH PVS is closed and the distributor vacuum  : 

. signal travels through a restrictor proving a modi- 

‚ fied vacuum “advance xi the pua stage о of 
| acceleration. | 


CT (COMPUTED TIMING): Relationship: of Spark EN 

Plug Firing to CP pulse, expressed in crankshaft Mus 
' degrees. Since CP pulse is at 10 BTDC a Com- 
» puted Timing reading of 10 would be са toa 


Timing reading, of 20 BTDC.. " 
CTAV (COLD TEMPERATURE ACTUATED VAC- | 


` UUM SWITCH): Used with MCU system to signal 
А ореп loop.or closed loop. operating . mode. 


CV (CONTROL VALVE). ` 


“СУМ (COLD ‘WEATHER MODULATOR): A уас- 
‘uum modulator located in the air cleaner on some 
' models. Prevents the air cleaner duct door: from `. 
“Opening to noñ- -heated intake air when fresh air is... 
below ii pew — 
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DARLINGTON: A.two transistor. switch with tran- 
. sistors ‘connected, so that their collectors | are 
. common and gains are multiplied. `.. ; 
"DECELERATION VALVE: See DVAC. - 


5 DMS (DISTRIBUTOR MODULATOR SYSTEM): 
ТС — 


DRCV. (DISTRIBUTOR RETARD CONTROL ` 


- VALVE): Used on engines equipped with the 


. CSSA cold start spark advance system. Used in 
. . combination witha CSSA PVS. AE 


DUAL CATALYTIC CONVERTER: See TWC. 


- DUTY CYCLE (DC): The measurement of the off 
(high voltage) time i пе! IMS dig uo idis d in 


` .percent. 


DVAC (DISTRIBUTOR ` “VACUUM ADVANCE 


-. CONTROL VALVE): А device used in conjunction 


with. the dual diaphragm: vacuum advance unit to 
advance timing under deceleration conditions. 


Е DVCV: See DV/DV. 


| DV/DV (DIFFERENTIAL VALVE/DELAY VALVE): | 

Installed in series with VDV. Used to delay sudden - 
drops in manifold vacuum as during hard acceler- 
| айоп. Permits instant Signal when deceleration 


occurs. ` 
 DV-TW (DELAY VALVE- TWO WAY). - 


DVVV (DISTRIBUTOR VACUUM VENT VALVE): » 


Required by some:éngines to prevent fuel migra- 


tion to distributor advance diaphragm апа to act as 


a spark advance delay valve. 
EARTH: Refer to Ground. 


ECA (ELECTRONIC CONTROL ASSEMBLY): А 
_ vehicle computer consisting :of a calibration as- 
sembly containing the computer memory and thus · 


its control program and a processor. assembly, 
which is the computer hardware. The calibration 
assembly plugs into the processor. The processor 
. plugs into the vehicle harness. 


ECT (ENGINE: ‘COOLANT TEMPERATURE | 
. SENSOR): Refers to thermistor sensor or its sig- 
nal line. Sensor is. immersed in engine coolant | · 
fluid. Provides engine coolant temperature infor- ` 
mation which is used to alter spark advance and . 


EGR flow during warm-up or overheat шеп 
(replaces cooling and EGR PVS). 


EDM (ELECTRONIC, DISTRIBUTOR | 


MODULATOR) 


| EEC “(ELECTRONIC ENGINE CONTROL): A 
B computer directed system of engine control. EEC- ` 
| — Control of engine timing. ЕЕС-1 — Control of 


engine timing and fuel (with FBC system). EEC-II 
— FBC-descendent of EEC-II EEC-III — EFI-con- 
trol of engine timing and fuel (with EFI system). 


`ЕЕЅ5 (EVAPORATIVE EMISSION SHED SYS- ` 


TEM): A system for containment of evaporative 
fuel vapors introduced in 1978. Annual improve- | 
ments have modified this system. .: | 


EFI (ELECTRONIC FUEL INJECTION): A SyS- | 


|. tem using fuel injectors, computer controlled, 
spraying fuel into a throttle body (CFI) or directly 
into the engine intake ports. | 


EGC (EXHAUST GAS CHECK VALVE): Allows ' 


' thermactor air to enter exhaust manifold but pre- 
. ventis reverse flow in event of improper operation 
of other: components. 


EGO (EXHAUST GAS. OXYGEN SENSOR): Ex- 


m haust Gas Oxygen Sensor or its signal Line. Sen- 


sor changes its output voltage as exhaust gas 
oxygen content changes when compared to oxy- 


gen content of atmosphere. Constantly changing 
. voltage signal is sent to the ECA and MCU for 
| analysis. and adjustment of the A/F ratio. 


EGOR (EGO SIGNAL RETURN): EGO signal re- 


turn with separate ground on engine block. 


EGR (EXHAUST GAS RECIRCULATION): A pro- ` ` 


cedure where a small amount of exhaust gas is 
readmitted to the combustion chamber to reduce 
peak combustion ыа апа ш reduce 


NOx emissions. 


EGR-ACT: EGR Solenoid | pressure valve 
assembly. . 


EGR COOLER ASSEMBLY: Heat exchanger _ 
_using engine coolant to IP MEC exhaust gas 
‘temperature. E 


EGRC (EGR CONTROL SOLENOID): Electrical E 
‘solenoid or its control line. Solenoid switches en- 


gine manifold vacuum to operate EGR valve. Vac- 
uum opens. EGR valve when solenoid iS. ` 


‘energized. 


.EGRV (EGR VENT SOLENOID): Electrical sole; l 
noid or.its control line. Solenoid normally vents - 
EGRC vacuum line. When EGRV is ica x 
` EGRC can open EGR valve. 


ЕСА VA (EGR VALVE ACTUATOR). ` 
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EPA (ENVIRONMENTAL PROTECTION AGEN- 


- CY): Federal agency having responsibility for ` 
| administrating congressional programs. relating n | 


the protection. of the епуігоптепі. | 
 ЕАТМ: Refer to EGOR: o 02. 


ESC (ELECTRONIC SPARK CONTROL sys- 
ТЕМ): “Ап electronic distributor vacuum control 


` System.aiding in more complete combustion ` 
through controlled spark retard: under certain tem-. 


perature and speed conditions. 


- EVP (EXHAUST VALVE POSITION SENSOR): 
Potentiometric Sensor or.its signal line. Sensor 


. wiper position is proportional to EGR Valve pintle u 
- position. This allows. ECA to determine. actual 


.. EGR flow at any point in time. 


EXHAUST.GAS ANALYZER: An instrument for 


' determining the amount of HC and CO emitted to 
the atmosphere. These instruments usually incor- 
porate a “wheatstone bridge" to analyze the ther- 


mal conductivity of the.'mixture. A means of : 


determining the есеп with which. the опале is 
then burning fuel. ` | 


EXHAUST HEAT CONTROL. VALVE: A valve 


which routes hot exhaust gases to thé intake man- 


fold heat riser during cold engine operation. The : 


. valve сап be 5 "controlled, or vac- 
uum-operated. = 


FBC Feedback Carburetor System: A system of 


`. fuel control employing a computer controlled stepper 


motor that varies the carburetor. fuel- -air mixture. 


FBCA (FEEDBACK CARBURETOR ACTU- 
ATOR): Controls carburetor air/fuel ratio. A sys- 
tem of fuel control employing a computer 
controlled stepper motor.that varies the caroureior 
fuel-air mixture. 


| > BDV (FUEL DECEL VALVE): A valve which dur- ^ 


ing deceleration, adds additional air-fuel to the 
intake manifold to enrich the air-fuel mixture and 


thus provide for more кеше combustion. See 
| DVAC. | — | 


FP (FUEL PUMP. RELAY): Relay or its control 


line. Relay is controlled by ECA: ‘processor. Sup- 
 plies power to electric fuel pump of EFI System. 


| FUEL- -VACUUM SEPARATOR: Used to filter 
waxy hydrocarbons from carburetor ported vac- 
. uum to protect vacuum ce valve and distributor 
| vacuum controls. Sake =: 


‘FULCRUM: The. pivot point of a valve rocker : arm | 


оп ап engine. ` 


GLOW PLUG: An electronically opérated device 


used to heat up the combustion- chamber ina. 


diesel engine to aid in starting. 


. GND. (or) GROUND: Common line forall vehicle: ` 


power, vehicle chassis ground and engine block 


ground; connected: to vehicle Bare negative 2 


terminal. 


нс (HYDROCARBON): "AR compound cóm- 


posed of carbon and hydrogen, such as petroleum 


. "products. Excessive-amounts іп the atmosphere ` 
are considered undesirable contaminants and a 
‚ major contributor to.air pollution. : 


HCV (EXHAUST CONTROL VALVE). 


HEADER: The: portion of a. diesel. fuel. injection | 
pump which distributes | fuel to the individual 


cylinders. > ` 


HIC (HOT: IDLE COMPENSATOR): A ee ec 
‘mostatically controlled carburetor valve. that 


opens whenever inlet air temperatures are high. 
Additional air is allowed to discharge below the | 


‚ throttle plates at engine idle. This. feature im- 
proves idle stability and does not allow the rich fuel” 

_ mixture normally associated with increased fuel 
vaporization of a hot engine. i 


ЛАТ (INTAKE AIR TEMPERATURE SENSOR) 6; 4% 


Refer to ACT. | 
IDLE LIMITER: А device to БОШО minimum and 


maximum idle fuel richness of the carburetor. Aids 
` іп preventing unauthorized persons from making 
overly rich idle adjustments. The limiters are of two 
distinct types: the external plastic limiter caps in- : 


stalled on the head of idle mixture adjustment | 


. : screws or the шш negale: ps located in me 
, Adle channel:: 


IDLE VACUUM VALVE: This derogi may be used 


in conjunction with other. vacuum controls to dump 


.thermactor air during extended period of idle. Рго- 


vides protection to the catalyst. 


IGNITION PRESSURE SWITCH ASSEMBLY: 
Pressure switches used on turbocharged engines in 


“conjunction with-düal mode ignition to retard spark 


timing during boost. to ` prevent engine damage. 


u IMS (IGNITION MODULE’ SIGNAL): The signal 
- produced. by. the ECA that controls the ignition 


module ON and OFF time and therefore the spark 
plug timing and Coil: dwell. | 


|. INERTIA SWITCH: EFI system. switch. Designed 
19 shut. off electric fuel pump if vehicle: receives ! 
u severe rear end moped 
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INJECTOR: EFI System Electrical Solenoid or r its 


. controlline. Solenoid, when ас allows fuel 


flow. 

IPS (IGNITION F PRESSURE SWITCH): 

ITVS (IGNITION TIMING VACUUM SWITCH). 
УУ (IDLE VACUUM VALVE).. 

LCV (LOAD-CONTROL VALVE). ` 


-LEAKDOWN RATE: The petiod of time it takes for 
. avalve tappet to collapse when being tested ona 
“ leakdown tester. 


LINEAR: Similar to straight line. Directly propor- 
tional. Example: A linear circuit would produce 1X 
_ outwith 1Y in 3X out with 2Y in a 9X out with ЗҮ in. 


LOS (LIMITED OPERATIONAL STRATEGY): 
Certain types of.computer malfunction will place 


the ECA into the LOS mode. Output commands | 


are cut off the important. control solenoids. 


MAP (MANIFOLD ABSOLUTE PRESSURE. 


: " SENSOR): An active circuit sensor (one-half of 
BMAP sensor) or its signal line. Sensor signal is 
. proportional to the. absolute жаны of intake 
, manifold. 


2: МСТ (MANIFOLD CHARGE TEMPERATURE 
. SENSOR): Refer to ACT. Ж 


“MCU (MICROPROCESSOR CONTROL UNIT): 


' © Integral part of electronically controlled feedback 
' carburetor system using TWC catalyst. Various 
..sensors monitor mode conditions. MCU is now 


` widely used on.Ford-built Monies for the control 


< Of air/fuel ratios. 


` МСУ (MANIFOLD CONTROL ‚ VALVE): A ther- | 
PO. mostatically operated valve in the exhaust mani- 


fold for varying heat to intake manifold with engine 
temperature. | 


MONOLITHIC SUBSTRATE: ‚Тһе ceramic hon- 
| eycomb. structure used as a base to be coated with 
_ а metallic catalyst material for use in the 


Е converter. 


‘NOx (NITROGEN OXIDES): A ЕМЕ formed 
during the engine's combustion process when 
. oxygenin the air combines with nitrogen in the air 
. to form the nitrogen: oxides which are es in 
photochemical smog. | 


PASSIVE CIRCUIT: А circuit ЕТЕ of all pas- | 


-, Sive elements. Resistors, capacitors, or inductors. 
` P:C.V. (POSITIVE CRANKCASE VENTILA- 


TION): A valve which. controls the flow of vapors ^ 


. from the crankcase into the engine intake system 
where they are burned in the engine cylinders 


rather than being discharged unburned into е air · 
from the crankcase. 


_ POSITIVE VALVE ROTATOR: A device at the ` 


basé of the valve spring assembly used to rotate 


| ће valve slightly each time the valve is opened. 
© This action prevents the buildup of carbon onthe : 


valve face and valve seat: 


` "POTENTIOMETER: (POT), a variable ad 
. with three connections. The third connection 


(wiper) moves physically up and down the re- 
sistive element which has each end attached to 
one of the other two connections. | 


| POTENTIOMETRIC PROCESSOR: Like a 
| potentiometer. | | 


PPS (PORTED PRESSURE SWITCH). 
PROCESSOR ASSEMBLY: Refer to. ECA. 


_+ PTC (POSITIVE TEMPERATURE COEFFICIENT T 
es HEATER): A temperature sensitive electric assist 
choke. system activated when ambient tem- ` 


perature is above 16°C (60°F ). Permits earlier: 
opening of the choke. 4324 to reduce fuel : 


consumption. 


PURGE CV (PURGE CONTROL VALVE). 


PVS (PORTED VACUUM SWITCH): A tem- ` 
perature-actuated switch that changes vacuum - 
connections when the coolant кешеа 


changes. 


RATED RPM: The maximum RPM of a diesel Б 
engine run at wide open throttle. ED 


E RATIO: The коооп of a value divided by 


another. 0 | 
RATIOMETRIC: As used i in. EEC- A у йй divid- | 


. ed.by the УНЕР multiplied by 10. 


RATIO-METRICALLY: Similar to а Ratio. Refer to | 


Ratiometric for specific EEC meaning: 


| RELAY: A switching device operated by a low- -СШ- 
rent circuit, which controls the opening and closing of 


another circuit: of higher current capacity. 


RELIEF VALVE: A pressure limiting valve located | 
in the exhaust chamber óf the air supply pump. 
Functions to relieve part of the exhaust air flow if 


. the. pressure exceeds the pre-determined value. 


ROTARY: INJECTION PUMP: A type of diesel injec- 
tion pump which rotates and distribute fuel to the - 


 individual-cylinders at precisely timed intervals. 
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'SA- FV (SEPARATOR. ASSEMBLY: — “FUEL 
VACUUM). - 


5С (SIGNAL CONDITIONER). — 
„ SDV. (SPARK DELAY VALVE): А valve which de- 


‚ lays spark vacuum advance during rapid acceler- : 


. ation from. idle'or from speeds below 15 mph, and 


.. to cut off spark advance immediately on. decelera- ` 
tion. Has internal sintered orifice to slow air in one 


direction, a check valve for free air flow. in poste 
m direction and a їќег. — 


SHED (SEALED HOUSING EVAPORATIVE DE- i 


_ -TERMINATION SYSTEM): See EESS. | 
| SILN (SILENCER- -EXHAUST AIR. SUPPLY). 


SOLENOID: А wire сой with a movable соге which 7 


E changes position by means of electromagnetism 


-' when current flows through the coil. _ | 
SOL V (EGR SOLENOID VACUUM VALVE қ 
| ASSEMBLY). — | 


` “SPACER ENTRY EGR SYSTEM: Exhaust gases . ` 
. are routed directly: from exhaust manifold Heng) 


“stainless steel fube to carburetor’ base. ` 


a SPK.OR SPARK: Refer to IMS. "E 
SRTN (SENSOR RETURN LINE): A return line for 


all sensors, except EGO and СР. 


SV-CBV (SOLENOID VALVE- CARBURETOR 
BOWL VENT): See SVV. 


` SVV (SOLENOID VENT VALVE): Energized by 
ignition switch to control fuel vapor flow to can- 
ister. Ignition off opens valve. ` 


"S TAB (THERMACTOR AIR BYPASS SOLENOID): 
И Electrical Solenoid or its control line. ‘Solenoid 
` switches engine manifold vacuum. Vacuum by- 

passes thermactor air to atmosphere. 


-TAD (THERMACTOR AIR DIVERTER SOLE- ` 
NOID): Electrical Solenoid or its control line. Sole- | 
. noid switches engine manifold: vacuum. Vacuum: . 
switches thermactor air from «downstream (past 


EGO sensor in exhaust system) to upstream (be- 
fore EGO sensor) when solenoid is energized: 


TAV (TEMPERATURE. ACTUATED VACUUM) 


.. TDC (TOP DEAD CENTER): The point of rotation ` 
.. of the-crankshaft when the piston is at the top of its ` 


stroke. ' 


Ыы AT 


| iTHERMACTOR: AB air. edion type of T > 


emission control system. Similar to exhaust emis- 
- Sion control systems used by G.M. and American 


Motors vehicles. A product identification name of. 


Ford Motor г Company. 


| THERMACTOR ІН “This is a pulse air system - 

.. which utilizes the natural exhaust pulses in a: 
tuned pipe. A reed-type check valve responds to - 
the negative pressure pulses so generated and . 


permits air to be drawn into the exhaust system. | 
THERMISTOR: A resistor that. changes, its re- - 


.. sistance with temperature. | 
- TIMING: Relationship between Spark Plug firing and 


piston position, usually expressed in crankshaft de- 


grees before or after. Top Dead Center (TDC) of `- | 
compression stroke. Example: 15 degrees BTDC. ` 
ТІМ (THERMACTOR IDLE VACUUM VALVE): O7 
. Used in some evaporative emission systems to . 


improve engine idling after a hot start. — | 
TKA (THROTTLE KICKER ACTUATOR): See TK 


© or TKS. | 
= < TKS (T HROTTLE KICKER SOLENOID): Electrical 


Solenoid or its control line. Solenoid, when ener- . 
gized, supplies manifold vacuum to throttle kicker 


.. actuator as directed by the ЕСА. Actuator moves: ` 
^ throttle linkage to increase idle rpm. .TKS vents the 
. actuator vacuum line when de- -energized. 


i i ‘TP (THROTTLE POSITION SENSOR): Poten- 6 
tiometric sensor or its signal line. Sensor wiper 
position is proportional to throttle position. Defines - 


engine operation mode: closed, part or wide open 
throttle. (Replaces carburetor spark/EGR ports). 


4 TRANSDUCER: An. electrically actuated vacuum -. . 
` regulator. . | 
-- TRS OR TRS + 1 (TRANSMISSION REGU- 

E LATED SPARK CONTROL SYSTEM): A distribu- 
©. tor vacuum control system aiding in more - 


complete fuel combustion by. regulating spark re- 


` tard when the outside air temperature is above 
| 60°F. The system uses a switch responding. tothe : 


gear range, or hydraulic pressure in the transmis- 
sion, to regulate a vacuum control valve. | 


TSP (THROTTLE SOLENOID POSITIONER): A - 


X device for providing variable throttle stops. A higher . 


position for maintaining the specified idle rpm, anda ` 


I lower position, when the ignition is turned OFF, to 
X prevent dieseling. Can be used to increase шеше E 


opening when air conditioning is turned on.: T 
TSP-VOTM (TSP- -VACUUM OPERATED | 
THROTTLE MODULATOR). ate 


TVS (THERMAL VACUUM SWITCH): Used with E 

| *some ported EGR systems: Located in the car- 

: buretor air cleaner to control vacuum to the EGR . 

. valve, instead of a PVS valve.-Responds to tem- . ` 

. perature of the inlet air heated d by the. exhaust. 4% 
“manifold. ` . | 
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TVV (THERMAL VENT VALVE): Temperature 


sensitive valve assembly located in the canister ` 


vent line. Closes when engine is cold and opens 
when hot. Prevents fuel tank vapors from being 
' ` vented through the carburetor fuel bowl when fuel 
tank heats up before engine compartment. 


TWC (THREE WAY CATALYST): Sometimes re- 
ferred to as a dual catalytic converter. Combines 
two converters in one shell. Controls NOx, HC and 


VACUUM: A term used to describe a pressure that 
is less than atmospheric pressure; hence, a partial 
vacuum. Used for control purposes throughout the 
automotive industry. 


VACUUM ADVANCE: Advances ignition timing | 


with relation to engine load conditions. This is 


achieved by using engine intake manifold vacuum 


to operate the distributor diaphragm. 


VACUUM REGULATOR: Provides constant vac- 
uum output when vehicle is at idle from manifold. 
Switches to engine vacuum at off idle. 


VACUUM REGULATOR/SOLENOID: Regulator 
valve provides vacuum to feedback carburetor. 


Solenoid is controlled by ECA to provide feedback | 


carburetor control. 


VACUUM RETARD DELAY VALVE: Delays the 
loss of vacuum signal id some vehicle de- 
celeration modes. | 


VACVV-D (DISTRIBUTOR VACUUM AND VENT 
' CONTROL VALVE). 


VACVV-T (THERMACTOR VACUUM AND VENT 
. CONTROL VALVE). 


VACW-D (VENT VALVE VACUUM AND VENT | 


CONTROL VALVE). 


` . VACW-D (VENT VALVE VACUUM- DELAY): De- | 


lays vacuum to the distributor rough a sintered 
disk. 


. VBAT: Vehicle Banen Battery Voltage, Pin No. 


24, TSS А-1. 
` VCKV (VACUUM. CONTROL CHECK VALVE). 
VCS (VACUUM CONTROLLED SWITCH). 


VCTS (VACUUM CONTROL TEMPERATURE 
SENSING VALVE): A valve that connects mani- 


fold vacuum to the distributor advance mecha- 


. nism under hot idle conditions. 


усу (VACUUM CHECK VALVE): Used to retain 
vacuum signal in System after vacuum source is. - 
gone. 


VCS-CT (VACUUM CONTROLLED SWITCH: ES % 
СОЮ TEMPERATURE). T 


VCS-DI (VACUUM CONTROLLED SWITCH = 


. DECEL IDLE). | | 
VDV (VACUUM DIFFERENTIAL VALVE): A valve. 


used in the Thermactor-system with catalyst to ` 
cutoff vacuum to the air ур. do during 
deceleration. | 


МЕСІ (VEHICLE EMISSION CONTROL rab | E ; 
„ MATION DECAL): Critical specifications for ser- 
_ vicing emission Sets Decal located in FANE | 


compartment. 


VISCOSITY: The айл of an engine oils 'e- EX 


sistance to flow. I 
VOTM (VACUUM OPERATED. THROTTLE, | 


MODULATOR). ` 


VRDV (VACUUM RETARD DELAY VALVE): A 

valve which delays a decrease in vacuum at the. 
distributor vacuum advance unit when the source _ ^ 
vacuum decreases. 


VREF (REFERENCE VOLTAGE): A power ‘sup: | 


plied.by ECA to some sensors regulated at ms 
specific voltage between 8 and 10. : 


_VRESER (VACUUM RESERVOIR). 

. VREST (VACUUM RESTRICTOR). 

VR/S (VACUUM REGULATOR/SOLENOID). А Қ 
VRV (VACUUM REGULATOR VALVE): Three: "m 


port valve. 


-.. VVÀ (VENTURI VACUUM AMPLIFIER): ‘Used i 
with some EGR systems so that carburetor venturi `. 


vacuum can control EGR valve operation. Venturi ` 
vacuum is desirable because it is proportional to 


the air flow through the carburetor. . _. 


ууу (VACUUM VENT VALVE). 


WIPER: Refer to potentiometer. _. 


WOT (WIDE OPEN THROTTLE VALVE): In өзді D 


 EGRapplications, itis desirable to cutoff EGR flow . 


at wide-open throttle, where a richer fuel mixture is 


. needed for performance. Valve is vacuum actu: ^; Р 
ated when "full throttle" signal is received from the - 4 


cau r. EE 
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‚ Accelerator Cable .......................:.. 24-60-1 
Accelerator Pedal ........................... 24-60-1 
Accessory Drive Belt Service ................-27-06-1 
Air Cleaner — Diesel ........... C .25-40-1 

‘Description ............. се TRE 25-40-1 
. Removal апа Installation TEL iUm 
Air Cleaners — Dry Туре. уму бу. 24-41-1 
Description ............ eer ee ee re 24-41-1. 
Removal and Installation ..... ааа. 24-417 
Air Cleaner Element (Filter) — Diesel ......... 25-40-1 
Air Cleaner Element (Filter) — Gasoline .. ....;924-41-1 
Removal and Installation ............ ose 2444-1 


Ballast Resistor — . Ignition "EP 23-01-9 
Battery Jumper Cables (Road Service) ....... 28-02-1 
Belt Service — Accessory Drive ............. 27-06-1 
; Adjustment .............. erem pes. 27-06-7 
DESCDUON MEE 27-06-1 
. Diagnosis and Testing .................... 27-06-7 
Removal and Installation ............ :...... 27-06-8 
Specifications .....:.................... 27-06-10 
Belt Tension — Gasoline Engines............. 27-06-1 
Build Date Stamp Locations ................. 20-00-1 


Camshaft | 
Cleaning and Inspection E . 4 
- Diesel Engines ...:.................... 22-08-70 
Gasoline Engines ..................... 21-01-20 
End Play PN 
Diesel zu Apr EE 22-08-21 
. Gasoline ENGINE «mium С Г 21-01-8 
Lobe Lift — | | 
Diesel Engine ........................ 22-08-20 
. Gasoline Engine ....:................... 21-01-7 
. Removal and Installation | 
49L Engine ................. DIA 21-11-20 
5.01, 5.8L (W) Engines................. 21-21-23 
7.3L Diesel Engine ...... кте . 22-08-58 
Т SE ENGING азары СОО ОС 21-24-23 
Camshaft Bearings 
Removal and Installation 
49: ENGINE nace анаа; 21-11-29 
“eine КИСЕЛҮ 21-21-32 


5.0L/5.8L (W) Engines 


- 7.3L Diesel Епдіпе...2....22.2..2:..... 22-08-59 
7.5L ENGNG: сы амы ан oriens 21-24-31 
Camshaft Rear Bearing Bore Plug `` | 

Removal and Installation HE He 55. E 
4.9L Engine ..... SEN! Ыз T NA m E 11:23 
. 5.0L/5.8L (W) Engines PET 2e av. 21-21-24 | 
v. 5L Englhe- мэлс кы ЕЕ СЫ :21 -24- 24 : 

Clutch Pilot Bearing - 24.5 Bas 
- Removal and Installation | ЧО 211 
4.9L Engine .............. Қалы ее 21511-03 
5.0L/5.8L (W) Engines. kia x Dé rc a 721-21-24 
7.5L Engines ....... dad ТТТ ы 21-24-29 

Codes — Vehicle Identification igi M rer ee 20-00-1 
Coil — Ignition ` | "p ws. 

- Cleaning and Inspection `: TM wee pe, 23-01-9 
Compression Test iin War engins 21:014 
Connecting Rod and Main Bearings: ^, .. ode. ы 

Cleaning and Inspection ...............:2, 21-01-22 . 
Connecting Rod Bearings . . ..: ^ с: E Kc 
. Removal and Installation . шыға M 

4.9L Engine ......................... : 21-11 -25 

5.0L/5.8L (W) Engines:.....: кыш E tss 21-21-28 
:, 7.31. Diesel Engine ...:......... е” po 

7.5L Engine ........ CET MEL +21; :24- 26 
Connecting Rods ч 

end апа Inspection . 

. Diesel Engines ......................: : 22-08- 71 

J Gasoline Engines... 6 oes. Dee г... 2 “01 22 Е 

Removal апа Installation | © Ж. cn wae 

. 4.91 Engine ...............2......... КЕТЕРІ 

-. 5.0L/5.8L (W) Engines ..........::.... . 21-21-29 
22 73L Engine ......... Quee 1. iss. 22-08-56 
< 7.5L- Engine .............. ce saa ж. сс... 21-24-26 

‘Coolant Recovery System ..............:... 27-02-2 
Cooling: System — Engine | ENS 

Description | IG CAES TD 
© -49L Engine ............... IIO 4.24..121-11-2: 

i ree (W) Engines .......... Becta es 21-21-2 
.7.3L Diesel Engine ..:..... 1.......1.м.. 22-08-2 
7.5L Engine ........., apana wy aw are ee at 217242 

Cooling System — Radiators : оа uel a 
Cooling System Service DIETAS rese 272024 > 

Capacities ............ E PR PEN 27-02-14 

Cleaning and Inspection ......... eese 27:02-5 
Heater Core Back-Flushing . .... ... sé. tes 27-02-5 ` 

. Radiator Coolant Level Check : qu 2e, 27-02-5 ·. 
. Radiator Pressure Cap ....... eo cain 27-02-6 

Description and Operation ................ | 27-02-1° 

Diagnosis and Testing ce Mr ч 
Cooling System Pressure Test one 0. 27-02-2. ` 
, Diagnosis ы ez ede Re 2702-4 57 
Diagnosis Guides .....:................ 2702-4 © 
Radiator Cap Pressure Test. eee news қа; 07500532 
Thermostat Test ...............2.... 2: 27-02-3 

Draining, Filling and Bleeding ca 
. . the Cooling System ET 2... 27-02-4 | 
- Radiators .......:...... massa pasa а РЫЗ 27-04-41. . 
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7.3L Diesel Роне, T ТУРНА 22-08-56 
7 OL ENGIN s checked икрар ка 21-24-33 
с (Cont d. ) Refinishing Cylinder Walls TROUPE PENNE 21-01-16 
I | Repairing Engine Castings ............... 21-01-17 
> Removal ana installation - ‘Cylinder Front Cover ` > "i 
Coolant Recovery Bottle ....:.2......... 27-02-9 ^ Removal and Installation. T 
EE Radiator. Pressure Сар............. uus 21-020: . '*49I Engine. uuu l ecs ren андер 21-11-17 
Thermostat :................. - 2........ 27-02-8 ' 5.0L/5.8L (W) Engines ` КЕСУ ere: 21-21-19 
Specifications ..............222....... 27-02-14 . 7.3L Diesel Engine .........2.......... 22-08-31 · . 
Core Plugs — Removal and installation - Soe на 21-01-9 ` 7:5L Engine :.....:..... E me He "el -24- 20 | 
Grankcase Ventilation: System : | КАР туу Cylinder Front Cover Oil Seal. ta NF ME 
*. Cleaning and. Inspection . ooo one tae тыу 21-01-18 ` `` . Removal and Installation М 
о | | ec ASL Engine coarsen a қомы 21-11-17 
“AOL ENGINE ETT 21-11-1 :5.0L/5.8L (W) Engines ` II 21-21-22 
` "5.0L/5.8L (W) Engines ` gn P wae 7 21-21-2 7:3L Diesel Епдїпе`:................... . 22-08-31 
"TOL Engife жазышуу ама Susu Es 21-24-2 27.51 Engine .........:......2......... 21-24-22 
Removal and Installation `` | '"  ' Cylinder Head . 
24.91 Engine з Кылыр oe serves eris: 21-11-8 Сїеапїпд and Inspection | 
: 5.OL./5.8L (W) Engines. EN UN PME i.. 21-21-8  . Diesel Епдіпеѕ.......................: . 22-08-67 
ТЕ TSLEngine- .......... Eee CR EY 21-24-9 . Gasoline Engines- db ret кериш tee CONNIE 
Crankshaft соз I акан ` Overhaul - PED MEM 
"Cleaning and finepection: = Ы Diesel Engines TEE tars ea 22-08-62 ` 
^. Diesel Engines ................2..2... 22-08-70 Gasoline. Engifies а маз Pe eius 21-01-12 
` Gasoline ENGINES: 2550 а a T seems 21-01-21.  Disassembly and Assembly X * 
End Play D '* 4.91 Engine | :........:. dd dud 6 21-11-30 
Diesel Еподіпеѕ ........:.. 1...0... 22-08-21 75:005.81 (W) Engines .............. `... 21-21-34 
Gasoline Engines .......:.....:..:..... 21-01-9 7:31. Diesel Епдіпе.....::...........:. 22-08-54 
-Overhaul — Refinish Crankshaft Journals See 27.51..Епдіпе ......:......;....2.....:. 21-24-32 
‘Gasoline Engines ......;: 2.2. сеен E -01-14 > Removal and. Installation. | 
ЕС - Removal and Installation - EE 4 9L Engine «593 co ics ode a e RET ROM 21-11-13 
See ao TOME ыы че Кн КОО; 21-11-27 5.0L/5.8L (W) Engines ...2...:.2....... 21-21-17 
-Б.01/5.81. (М) Engines . TTE EE 21-21-30 7.3L Diesel Епдіпе:................... 22-08-22 
AIL ENGINE еее да кайры ЖЕЙ 22-08-57 . 7.5L Engine . POET 21-24-17 
pe 747. БЕ Engine +o, cede Ташла ы tou 21-24-28 ong gee : | 
. Crankshaft Réar Oil Seal . M EE 21-01-10 
. Removal and Installation. ne 
4.91 Engine ............:..........: 21-11-23. 
<5.01/5.81 (W) Engines uw M ee ‚ 21-21-26 | 
27277.51 Engine 252.2. gee ce лл 2 -24-25 
Crankshaft Vibration: Damper and ЕСІ I Ды 
Cleaning and Іпвресіоп.................. 21-01-21 — Diesel Engine —-See Engine 7. 3L Diesel :.... “20. 08- 1 
: Cylinder Assembly _ а ‘Distributor 
< Deas эту апа Assembly uA Cleaning and Inspection’ .:................ 23-01-9 
4.9L Engine ......у... Зал ИТ 21-11-32 ` ` Description and Operation ................ 23-01-1 
25.01/5.81: (W) Engines - Каза Supa as 21-21-35 Removal and saan И ТЕТИР СТТ 23-01-2 
^. 77.3 Diesel Епдіһе..222..22...22.... 22-08-56  , Specifications :....:...................:. 23-01-11 
| »^ 7.5L Engine ......... АЛ: 21-24-33 Distributor Cap and Rotor | | PE ME 
‘Cylinder Block — И e d Cleaning and Inspection ...........:...... 23-01-9 
vl сте апа Inspection’ Ие Rae” Ae Removal and Installation MO ATE E ... 29-01-8 
2257 Diesel Engines v.. 000.0007... 2n... 22-08-72 - Drive Belts: | m 
' ©” Gasoline Engines :..:...:%:........ .i. 21-01-23 ` ` Adjustments .:...:....:..............2.. 27-06-7 ` 
1 ogo: and ао y . Description ..............2............:.. 27-06-1 . 
4.91. Engine. .......2:.. т ee 21-11-32 ` Ветоуа! апа Installation .................. 27-06-8 
5. 01/5. BL: iu Engines . p D nU а 21-21-35 Рулет Valve Train ШУ узшш dic bid 21-01-7 
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